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A B S TRACT
M ercury anomalies occur within the A-j -horizon soil samples of the 
Long Valley, California caldera geothermal area. High values are e s p e c i ­
ally noted on the resurgent dome in the west-central part of the caldera 
where hot springs and fumaroles are present. High mercury levels were 
also noted along fault lines.
The cumulative frequency plot of the m e r cury data indicates the p r e ­
sence of a background mercury population and an anomalous mercury population.
A sizeable transition zone or even a third population also exists probably 
due to the influence of secondary parameters upon background mercury levels.
Secondary parameters which are postulated to influence the mercury c o n ­
tent of the soil samples were also measured. Of these parameters, the organic 
carbon concentration of the soil is the most significant. However, the mercury 
anomalies due to geothermal leakage in the study area are of such high m a g n i ­
tude that the influence of any secondary parameters is relatively small.
Analysis of variance results suggest that a regional variation in mercury  
levels occurs in Long Valley caldera with a smaller scale variation superimpose 
on it. Therefore, regional studies may be conducted in Long Valley caldera 
utilizing sampling grids with a spacing of about 0.4 km., but detailed studies 
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INTRODUCTION
With the mounting emphasis in energy research concerned with 
non-fossil fuel sources, geothermal energy has become increasingly 
important. Therefore, exploratio n methods which could discover and 
define potentiall y economic geothermal reservoirs have also gained 
importance.
Along with geological and geophysical information, geochemical 
studies are considered to be essential in geothermal prospecting.
Several articles have been published recently (White, 1970; T o n a n i ,
1970; Sigvaldason, 1973) which describe in general terms various 
geochemical exploration techniques which have been employed in g e o ­
thermal exploration.
A p p a r e n t l y  the most w i d e l y  used geochemical methods involve the 
analysis of water expelled from hot springs. Certain determinat ions  
such as silica c o n tent (Fournier and Rowe, 1966) and chloride content 
(White, 1970) as well as the molar ratios Na/K and Cl/ ( HCO^ + CCT^) 
(Fournier and T r u e s d e l l , 1970) a l l o w  estimations of the deep water 
temperatur e and the degree of mixing 0f thermal and non-thermal waters. 
M o d i f icati ons were made by Fournier and Truesdell (1973) on their g e o ­
thermomete r to include calcium in the analysis, therefore making a 
Na-K-Ca geothermometer. Truesdell and Fournier (1976) utilized water 
temperature, chloride content, and silica content to obtain the same 
w ater temperature and mixi n g  information. Mariner and W i l l e y  (1976) 
utilized both the Na-K-Ca geothe r m o m e t e r  and the silica geo thermomete r 
in their analyses of hot springs in the Long Valley, California, caldera. 
Isotopic studies have also been used to obtain information about p r o ­
spective geothermal regions (Cortecci, 1974; Rightmire and T r u e s d e l l , 1974
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Panichi and Tongiorgi, 1976). Ellis (1970) has determined that pH may 
serve as a relative indicator of the salinity of some deep hot water 
sources. However, all of the above methods are actually more useful 
in evaluation of known geothermal sources than in exploration for new 
areas of geothermal activity.
Recent studies have been conducted using helium (Roberts, 1975;
Roberts, et. al.,1975) and mercury (Matlick and Buseck, 1976; K1usman, 
et. a l ., 1977) as indicators of geothermal activity. Anomalous mercury 
values are often noted in regions where geothermal activity exists or 
has existed. A disproportionation reaction between mercury (I) ions 
occurs to form mercury (0) and mercury (II):
2Hg(I) = Hg(0) + Hg(II).
This reaction serves to form an equilibrium between the three 
mercury forms (Jonasson and Boyle, 1972). The upward leakage of mercury 
(0) in soil gases and the adsorption of mercury (I) and mercury (II) c o m ­
plexes by soil material above active intrusions or hydrothermal activity 
then cause formation of mercury anomalies which can be detected by various 
exploration methods.
Numerous exploration studies utilizing the mercury content of soils 
above igneous intrusions have been conducted in the past. Almost all, 
though, have been concerned with pinpointing economic ore deposits associ- 
ated with relatively inactive intrusions (Berce, 1965; Warren, et. a ! . , 1966). 
However, the analytical and statistical techniques used in these studies 
should be applicable to exploration for more active intrusions and associated 
thermal activity which would provide geothermal power. Matlick and Buseck 
(1976) conducted a regional study of the mercury level in soil gases at 
various localities, including Long Valley. The equipment used in their 
study, though, did not allow for measurement of secondary parameters^ which
2
T 1974
may be influential upon the mercury concentrations in soils. Also, the 
diurnal changes in barometric pressure and temperature appear to have an 
effect upon the mercury level in soil gases (McNerney and Buseck, 1973). 
Therefore; mercury adsorbed onto soil particles, especially the iron and 
manganese oxides and hydroxides (Jenne, 1968), and organic matter within 
the soil should give more reliable values for exploration purposes.
This study involved the field collection of A-j-horizon soil samples 
in the vicinity of a known geothermal source (Long Valley, California), 
and the laboratory determination of pH, mercury, iron, manganese, and o r ­
ganic carbon. The data compiled for these secondary parameters and the 
field-determined parameters of the geologic unit, soil development, A q - 
horizon thickness, and aspect (a relative measure of the amount of su n ­
light a soil receives over a year's time) were then analyzed using various 
statistical methods.
The primary objective of this study was to determine the a p p l i c a ­
bility of anomalously high mercury values, determined from analyses of 
soil samples, in exploration for geothermal systems. A second objective 
was to discover the degree of influence secondary parameters have upon 
mercury levels of soils in geothermal areas. A third objective was to 
find the sampling distance level which exhibited the greatest variation 
in the laboratory-determined values. This would be important in deciding 
whether a regional or localized map of anomalous mercury would be more 
suitable. A final objective was to evaluate the grid sampling design 




Long Valley caldera is an elliptical depression of approximately 
32 km. by 17 km. at the eastern flank of the Sierra Nevada (Fig. 1).
This caldera was formed 0.7 m.y. ago as a result of the eruption of 
the Bishop tuff. Subsequent subsidence has been estimated to have been 
as much as 5.5 km. (Pakiser, et a l ., 1964). Later volcanic activity 
(0.68 - 0.64 m.y. ago) within the west-central region of the caldera 
led to the formation of a subcircular resurgent dome (Fig. 2). This 
dome consists of numerous large fault-bounded blocks. It rises a p p r o x i ­
mately 500 m. above the caldera floor and has a diameter of about 10 km. 
Evidence suggests that the resurgent doming phase did not actively continue 
much beyond 0.51 m.y. ago (Bailey, et. al., 1976).
A keystone graben with a generally northwest trend extends through 
the middle of the resurgent dome. It is believed that the orientation of 
this graben was controlled by the nearby Sierra Nevada, which also trends 
northwest. Structural weaknesses in basement rock caused by the formation 
of the Sierra Nevada may have also controlled the location of the resurgent 
doming. The pre-caldera Hilton Creek fault, McGee Mountain fault, and 
L aurel-Convict fault are such zones of structural weaknesses, (Fig. 1) 
(Rinehart and Ross, 1964).
During this resurgent doming, initial eruption of aphyric rhyolite, 
then pyroxene rhyolite, and finally biotite rhyolite occurred. This p etro­
logic sequence of erupted material indicates the progressive crystal 1 ization 
of the same magma. These early rhyolites flowed radially out from the geo­
metric center of the dome at up to 30° angles from the vertical (Fig. 2) 
(Bailey, et. a l ., 1976).
The eruption of moat rhyolites (0.5, 0.3*, and 0.1 m.y. ago) and rim
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Fig. 2. Schematic east-west cross section through  
Long Valley caldera (from Bailey, et, a l ., 1976),
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of the magma. However, later rhyolitic and phreatic eruptions (Inyo 
domes and Inyo craters) suggest that some magma may have been present as 
late as 450 years ago.
In the eastern region of the caldera, Long Valley proper was inun­
dated by a lake after caldera subsidence. As a result, the rock types 
exposed in this area are mainly alluvium consisting of carbonate-cemented 
coarse sand and gravel. The grains are usually well-rounded rhyolite and 
obsidian, although ice-rafted blocks of porphyritic granite and metavolcanic 
rocks derived from the Sierra Nevada are noted (Bailey, et. a l ., 1976). 
Mounds of dense diatomite deposits also occur in this area which were a p ­
parently biologically precipitated from the lake.
Apparently hydrothermal activity began within the caldera at least 
0.3 m.y. ago and, at one stage, resembled the activity currently noted in 
Yellowstone Park. Hdwever, self-sealing of conduits by z e o l i t i z a t i o n , 
a r g i 1 1 ization, and silificification has been extensive and has resulted in 
the decline of such activity. Now only localized activity occurs in areas 




Sampling was designed to include two grids consisting of one section 
and of 289 samples each (17 by 17) taken 100 m. apart in the resurgent 
dome area and the Long Valley area (Fig. 3). It was expected that these 
grids would point up the importance of the resurgent dome in the geothermal 
activity of Long Valley caldera.
Also included were four traverses of 30 samples each, two traverses 
taken across each of two faults (Fig. 3). Five samples were collected at 
30 m. intervals at both extremities of each traverse. The twenty samples 
closest to the fault line were taken at 10 m. intervals. Another single 
traverse was taken across two faults and the intervening graben near the 
prominent activity along Hot Creek (Fig. 3).
Traverses were also made across two east-west oriented gullies (two 
traverses across each gully) in order to measure the importance of aspect 
or mercury bake-out by sunlight (Fig. 3).
To determine the sample interval level at which the greatest variation 
in mercury content occurs in Long Valley caldera, 64 analysis of variance (ANOVA) 
samples were collected at randomly selected locations within the resurgent dome 
area, schematically illustrated in Fig. 4. It was assumed that soil from 
other parts of the caldera would be too low in mercury to allow for a s u f f i ­
ciently accurate statistical analysis or show less variability with geographic 
distance.
Four sections were randomly selected from the 36 sections outlined in 
Fig. 5. These sections were each divided 'into quarters and two quarter-sections 
were randomly selected for each section. Each quarter-section chosen was again 
divided into quarters and two of these four quarter-quarter-secticns were 
randomly chosen. This process was again repeated upon quarter-quarter- 
q u a r t e r - s e c t i o n s . Within each of the resultant 32 quarter-quarter-quarter-
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Fig. 4. Schematic of ANOVA sampling within one of the four 
sections randomly selected in the resurgent dome region.
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sections two samples were collected 10 m. apart (Fig. 4). Each ANOVA 
sample was later analyzed in the laboratory twice. As a result, inter­
val levels were obtained of greater than 1 . 6  km., between 1 . 6  km. and 
0.4 km., between 0.4 km. and 0.1 km., between 0.1 km. and 10 m., less 
than 10 m . , and analytical variance (Fig. 6 ). This technique allows an 
estimation of how chemically variable a soil is with geographic distance. 
Knowledge of this parameter is important in evaluating the adequacy of 
any sampling plan. Before being placed in the sample bags, all soil 
samples were sieved with a 4 mesh screen to remove pebbles, twigs, pine 
needles, and rootlets.
At each sample locality various observations were recorded on the 
sample sheet (Fig. 7). Estimates of the degree of soil development and 
thickness of the Ag-horizon were noted. The slope angle and slope direction 
were also recorded for later computation into an aspect value. The presence 
or absence of Inyo pumice, the specific bedrock material below the soil 
sample, and the elevation were also noted along with the latitude and lo n g i ­
tude of the sample locality. Comments concerning vegetation, soil disturbance, 
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(6-10) , Date of Collection
Latitude 37°______ _Min______ Secs. (11-14) Collected by_
Min Secs.(15-13) ElevationLongitude 113° (19-23)
Soil Well Developed^ 
Poor Develooment













Inyo Pumice (ft. thick) 






Remarks (for short spacing traverses diagram sample position on 
back)
PH (37-39) H,C,Od Fe ppm(60-64
Org. Car. %(40-43) Mn ppm(65-69
H?0, Hg ppb (44-49)
ppm(50-54)
H202 Mn pom(55-59)
Fig. 7. Sample sheet.
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A N A L Y T I C A L  PROCEDURES
Sample Preparation
Initially all the soil samples were randomized using the program 
in A p p e n d i x  III to minimize analytical bias. Variations in values de- 
rived from analytical procedures com m o n l y  occur as a result of the 
d e t e r iorat ion of reagents with age or contaminat ion and the interference 
of instrument signals due to other electrical devices, as well as the 
human errors inherent in any analysis. Sample randomization prior to 
analysis spreads these variations between all the data sets and, t h e r e ­
fore, alleviates much of the bias that otherwise might be encountered.
After randomization, all the soil samples were divided into two 
equal- s i z e d  fractions using a riffle s p litter that also provides some 
degree of homogeneit y to the soil samples (which tend to stratify s o m e ­
what within the sample bags during t r a n s p o r t a t i o n ) . One split was 
immediatel y returned to the sample bag while the other was sieved. An 
80 mesh stainless steel sieve was utilized since it is a fairly standard 
size employed in soil studies and has proven quite adequate. The -80 
mesh fraction was then placed into a ne w  sample bag and the +80 mesh 
fraction was discarded.
pH and Organic Carbon Determinations
In order to determine the pH of each soil sample, a saturation paste 
was prepared using the unsieved soil fraction and distilled w a t e r  (American 
Society of Agronomy, 1965). Diff e r e n t  soils exhibited s i g nifican t d i s s i m i l a r i ­
ties in grain size and moisture retention capabilities and, as a result, there 
were variations in the amount of water necessary to obtain the desired pasty 
consistency. The combination pH electrode was then placed in this wet soil and
the reading was made. A combination electrode is easily wiped clean after m e a s u r e ­
ment. *15
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Determinations of organic carbon were by the Walkley-Black method 
(American Society of Agronomy, 1965). A ccurately weighed portions of the 
dry sieved soils were suspended in 10 ml. of 1 -000 N I^Cr^Oy. Twenty ml. 
of concentrated were added to each portion and the solutions were
allowed to cool for 30-45 minutes. Water was used to dilute the solutions 
to 200 ml. After 3-4 drops of o-phenanthroline indicator was added, the 
solutions were titrated with 0.500 N FeSO^ until the dark green coloration 
changed to maroon. Samples which required only small volumes of the FeSO^ 
solution were repeated using a lesser amount of the soil. The equation 
used to arrive at the percentage of organic carbon was:
Oraanic C % = ^Meq K2 Cr20 7"Meq FeS(V  x ° - 003 x 100 , „_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  x 1.33
grams of air dry soil 
Hq, Fe, and Mn Determinations
A p proximat ely one gram of each soil sample was accurately weighed 
and placed in a 25 mm x 200 mm culture tube along with 10 ml. of c o n c e n t r a ­
ted H^SO^. Two 1 ml. aliquots of 50% hydrogen peroxide (H2O 2 ) were then 
added, allowing 30-45 minutes between the additions. These samples were 
allowed to react for another 30-45 minutes, after which they were heated for 
a pproximately four hours at about 95° C to drive off excess 1 ^ 2  (which o t h e r ­
wise would be interfered in the mercury analysis). Shortly before analysis 
the samples were diluted up to 50 ml volume with distilled water and were 
vigorously shaken to homogenize them:,.,
The actual analysis for mercury was by a modification of the flameless 
atomic absorption method of Hatch and Ott (1968) employing a Perkin-Elmer 
Model 303 atomic absorption s p e c t r o m e t e r . A dilute solution of stannous 
chloride was used to reduce the mercury in the sample solutions to i t s H g 3
vaporous state. The mercury vapor was then swept through a quartz tube
16
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(which was positioned in the path of the light beam of the spectrometer) and
o
the a bsorption of the 2537 A m e r c u r y  line is recorded on a strip chart recorder. 
The a b s o rption is proportional to the amount of m e r cury present in the respective 
samples. This method is capable of accura t e l y  d e t erminin g me r c u r y  concentrations 
down to 10 ppb in soils using a 1 g sample. Therefore, it was quite suitable 
for this study.
Iron and m a n g a n e s e  determi n a t i o n s  were made using the same peroxide s o l u ­
tion by normal flame atomic ab s o r p t i o n  methods. It must be emphas i z e d  that 
the iron and manga n e s e  d e termined is not total, but only that de c o m p o s e d  by 
50% hydrogen peroxide. For the most part, this does not include iron and 
m a n g a n e s e  tied up in silicate lattices, but only that which is capable of 
absor b i n g  m e r cury or contai n i n g  m e r c u r y  in a lattice such as sulfides. Seventy- 
five soil samples w ere also ana l y z e d  for iron and m a nganese using an*oxalic 
acid leach preparatio n on the samples (Alminas and Mosier, 1975). The oxalic 
acid leach, is to digest only the iron and manganese ox.yh.ydroxide portion of the 
iron and sample which may retain m e r c u r y  in soils. The met h o d  gave essentially 
the same results for iron and m a n g a n e s e  as the p e r o x i d e - 1 each and was not 
continued. Since oxalic acid is a reducing agent any released m e r c u r y  is lost 
during digestion as the free vapor.
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DISCUSSION OF DATA ANALYSIS RESULTS
Sample Distribution
Due to the trace occurrence of mercury in the natural environment, 
it tends to possess a distinct lognormal distribution. Therefore, 
some high mercury values are probable within an area such as the Long 
Valley grid. Such scattered highs do not necessarily indicate a true 
geothermal anomaly. Cumulative frequency diagrams are often used to 
determine the probable number of populations for a given parameter which 
exist in a specific region. The cumulative frequency curves for mercury 
in the resurgent dome and Long Valley grids indicate that two populations 
of mercury levels are present in each grid. However, the magnitude of 
the values for the Long Valley grid are noticeably lower than those for 
the resurgent dome grid (Fig. 8). The cumulative frequency curve for 
all of the mercury data suggests that three populations of mercury values 
may be present in the entire caldera (Fig. 9), although there may actually 
be only two populations with a significant transition zone. Plots of the 
iron and manganese data suggest two or m o r e  populations, but they are not 
nearly as prominent as the mercury populations.
Geometric M e a n s , Geometric D e v i a t i o n s , and Hypothesis Tests
It was decided at the advent of this study that various statistical 
modes of data analysis should be utilized. The first method of analysis 
involved the determination of the geometric mean and geometric deviation 
(Appendix III) of the analytically determined parameters (except pH; since 
pH is already a log value, the arithmetic mean and standard deviation were 
determined for it). As may be noted, there are distinct differences between 
these values for the different sample sets (Table 1), especially between 















Fig. 8. Cumulative frequency plots of the raw mercury values from 
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and mercury content are several times higher and the pH noticeably 
lower for the resurgent dome grid. To a lesser extent, the same 
may be said for samples taken on the south sides of the gully t r a ­
verses as compared with samples from the north sides. Also e v i dent 
are high variances for the percentage of organic carbon and mercury 
content.
These initial o b servatio ns on the mean and deviation values for 
the analytical parameters of the specific data sets were borne out by 
hypothesis testing using t-values (Appendix H I ) .  An e x t r e m e l y 'high 
t-value (Table 2) was o b tained for the percentage of organic carbon 
when the resurgent dome and Long Vailey grids were compared. This is 
expected due to the difference s in the climate and the amount and type 
of vegetation found in the two grids. The r e surgent dome grid is in 
a relati v e l y  cool and moist forested region with J e f frey pine, brush, 
grass, and some sagebrush. On the other hand, the Long Valley grid is 
in a semi-arid region and contains only scattered sagebrush and small 
areas of grass. O ther parameters which would also be d e p e n d e n t  upon 
the climate and extent of vegetation show the same trend. The thickness 
o f  the A g -horizon and the level of soil de v e l o p m e n t  are both higher and 
the soil pH is lower for the Long Valley grid as expected.
M e r cury is also s i g n i fican tly d i f f e r e n t  for the two grids, being much 
higher in the resurgent dome grid. It is probable that the difference in 
o rganic c o n tent of soil samples from the grids had some influence on the 
me r cury levels since humic materials are known to absorb and chelate metal 
ions and m e tallic complexes (Trost, 1970; Tr o s t  and Bisque, 1971). The fact
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Table 2. Table of t-Values for the Various Parameters Computed From the 
Two Grid Data Sets and the North and South Sides of the Gully Traverse Data
resurgent dome south gully sides
vs. vs.
Long Valley north gully sides




Fe (peroxide) 0.1482 2.5290**
Mn (peroxide) 1.1519 1.2728
Hg (peroxide) 13.7120** 1.8969*
** significant at 0.01 level 
* significant at 0.05 level
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that the anomalous mercury grid is situated on the resurgent dome may 
also indicate that thermal leakage is still prevalent in this region, 
whereas the Long Valley grid may be in a thermally "dead" area. A l ­
though there is no significant difference between mean values for the iron 
and maganese of the two grids, differences between the grids in rainfall, 
drainage, soil pH, etc., could cause slightly different iron and manganese 
phases to be present which have dissimilar adsorption properties (Hornsnail, 
et. al., 1969).
The samples from the south sides (north-facing) of the gully traverses 
tend to be higher in organic carbon due to the lesser degree of exposure 
to the sun. The degree of sun exposure or aspect for each sample was c o m ­
puted from the measurements of slope angle (from the horizontal) and slope 
direction or azimuth which were made at each sample site. The aspect is 
computed by a computer program (Appendix III) modified from one used to 
compute solar illumination angle and area of surface illuminated in the 
field of remote sensing (Townsend and Frederking, 1976), The area of 
surface illuminated by an incident solar ray of unit cross-sectional area 
is dependent on slope angle, azimuth, time of day, season, and latitude of 
the sampling station. The intensity of sun exposure or aspect is inversely 
related to area illuminated and is numerically integrated over the seasons 
to compute the aspect for any sample location.
Since the south sides of the gullies received less sunlight than the 
north sides, the soil moisture (and, therefore, the degree of vegetation) 
is higher for the south sides. As a result, the percentages of organic 
carbon in the soil, the A Q -horizon thickness, and the soil development 
were somewhat greater on the south sides. As would be expected, the pH 
was also lower. Once again the manganese content shows no significant 
difference across the gullies although the average manganese level was
24
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slightly higher on the south sides. However, iron was significantly 
higher on the south sides of the gullies. This could possibly be due 
to the greater leaching potential at low pH of the water on the south 
sides. The better retention of water and more extensive vegetation on 
the south sides yield lower pH waters which contain a relatively high 
level of humic compounds, and therefore, are capable of leaching larger 
quantities of metal ions from rocks and soils (Hornsnail, et. a l ., 1969). 
However, neither manganese nor iron were higher for samples for the r e ­
surgent dome grid (as compared to the Long Valley grid), even though 
leaching of metal ions would be expected to be greater in the forested 
resurgent dome grid. This is probably a result of the completely d i f f ­
erent bedrock lithologies of the two regions and the complications they 
introduce. Both sides of each gully traverse were underlain by the same 
bedrock material, and, therefore, lithology should not have any 'biasing 
effect on the variation across the gullies. Although Bailey (1976) made no 
mention of it, the sandstones and conglomerates underlying the Long Valley 
grid may have iron and manganese oxides and hydroxides as coatings on the 
individual grains and/or as impurities in the cements. This would have in­
creased the concentration of these ions in the analysis of the soil samples 
and may compensate for the better leaching conditions in the resurgent dome 
grid.
A hypothesis test was also performed upon the iron and manganese data 
for the samples that were prepared by the two digestion methods. No s i g n i ­
ficant difference was noted for either the iron or manganese data sets (Table 
3). Correlation coefficients determined by the STATPAK package on the C.S.M. 
computer system (Table 4) show strong c o r r e l a t i o n s , especially between the 
manganese data sets (Fig. 10). The much lower coefficient value for the 
iron data sets (Fig. 11) is mainly a result of the larger analytical variation
25
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Table 3. Table of t-Values For Iron and M a nganese Computed From the 
Data Set Which was Treated to Both Oxalic Acid Leach and 
Hydrogen Peroxide Digestion
Fe Mn * 0 . 0 5 , 7 4
oxalic acid 1 each
vs. 1.5817 1.5490 1.66
hydrogen p e r oxide digestion
Table 4. Correlation Coeffi c i e n t s  For the Different Analytical Preparatio ns
o f  Iron and M a n g a n e s e  (P Refers to the Sulfuric A c i d - H y d r o g e n  Peroxide 
Preparation, 0 to the Oxalic Acid Leach Preparation)
Fe-P Mn-P Fe-0 Mn-0
Fe-P 1 .000
Mn-P 0 . 3 143* 1.000
Fe-0 *■*0.3776 0.2629 1.0000
Mn-0 0.2454 0 .9 3 0 3 * * 0 . 4 3 3 0 * * 1.0000
** Si g n i f i c a n t  at 0.01 level
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encountered in th e  Iron analysis (_s.ee analysis of variance section) v 
Regression Analysis of Grids
Regression analysis (Appendix III) was utilized to determine which 
secondary parameters have the greatest effect upon mercury concentration in 
soils. The Biomedical Statistical Package (BMD-02R) at the University of 
Colorado was used for this analysis. The means and deviations for all p a r a ­
meters and correlation coefficients (Appendix IV) between all parameters 
were also obtained in this mode of analysis. After the regression equation 
was determined for each data set, the expected or computed mercury values 
were subtracted from the actual mercury values to give the mercury residuals 
(Fig. 12). These values may then be plotted to show the true mercury anomalies 
due to the primary influence on mercury in soils which is expected to be 
g e o t h e r m a l .
The first regression analysis run included all data sets as a single 
group. Several strong c o r r e l a t i o n s , both positive and negative, are noted in 
Appendix IV, especially between related parameters such as degree of soil 
development, thickness of Ag-horizon, pH, aspect, and organic carbon, The 
bedrock lithology also has strong correlation with these five parameters, mainly 
due to the presence of older rhyolite units in the resurgent dome grid region 
and y o u nger sandstone and conglomerate units in the Long Valley grid region. The 
presence of pumice also correlates with these parameters since a pumice covering 
was only found in the resurgent dome grid region (the western part of the re s u r ­
gent dome nearest the Inyo craters). For this reason, of non-independent c o r r e ­
lation between variables, pumice was not considered in the analysis of the 
individual sets.
As a result of the regression analysis, the order of decreasing secondary 






Fig* 12, Schematic regression equation. Both 
absolute and residual values are logarithmic.
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Table 5. Listing of the Secondary Parameters Influential Upon Mercury 
Content of the Soils in the Order of Their Importance Using. All Data
Variable Multiple ? Increase F-Value to
Entered R R in enter regression
equation
Organic carbon 0.3355 0.1125 0.1125 117.79*
Fe (peroxide) 0.3602 0.1298 0.0172 18.38*
pumice 0.3780 0.1429 0.0131 14.16*
geologic unit 0.3902 0.1522 0.0094 10.23*
Ag-horizon
thickness 0.3982 0.1586 0.0064 7.00*
soil pH 0.3997 0.1598 0.0012 1.31
aspect 0.4007 0.1606 0.0008 0.88
Mn (peroxide) 0.4017 0.1614 0.0008 0.86
soil
development 0.4017 0.1614 0.0000 0.03
*significa nt at 0.01 level
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o rganic carbon c o ncentrat ion is obviously the most important secondary 
p a rameter in contr o l l i n g  the me r c u r y  content of all soil samples taken 
as a whole. Somewhat related to this is the thickness of A ^-horizon 
(the fifth most important p a r a m e t e r ) . If one considers that iron may 
be better leached from rock and soil material if organic substances are 
present, then the iron c o n t e n t  (the second most important parameter) will 
be d ependent upon the two parameters mentioned above. Pumice may in­
crease the m e r c u r y  co n t e n t  of a given soil sample by initially containing 
high levels of m e r c u r y  or by a d s o r b i n g  m e r c u r y  which is continuall y 
leaking from the subsurface. Geology could also be influential if 
certain lithologic units contained higher initial levels of mercury.
However, these two parameters probably have little or no influence 
upon the m e r cury c o n tent of the soil samples, but are "accidental" c o ­
relations. That is, they have no direct bearing upon the me r c u r y  c o n ­
tent and are only ass o c i a t e d  with high mercury levels in an indirect 
m a n n e r  related to the general volcanic activity of the entire caldera.
Regression analysis of the samples grouped on a more localized basis 
was also done to see the changes, if any, which m i g h t  occur. The c o r ­
relation coefficien ts appear to be basically the same (Appendix IV). H o w ­
ever, the order of parameters as to importance d r a sticall y changed, being
d i fferent for each grid.
The greater degree o f  leaching o f  metal ions expected in the relatively
highly organic resurgent dome grid soils probably resulted in the high levels
of importance for the iron and manganese contents of the soils (Table 6). A l ­
so, since the resurgent dome grid has a rolling type of t o pography where the 
asp e c t  value varies strongly, the influence of this parameter begins to show. 
The Long Valley grid is es s e n t i a l l y  flat so aspe c t  is not expected to be im-
32
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Mn (peroxide) 0.1777 0.0316 0.0316 9.36*
aspect 0.2439 0.0595 0.0279 8.48*
Fe (peroxide) 0.2573 0.0662 0.0067 2.05
organic carbon 0.2670 0.0713 0.0051 1.56
Ag-horizon
thickness 0.2764 0.0764 0.0051 1.56
soil
development 0.2825 0.0798 0.0034 1.03
geologic unit 0.2882 0.0830 0.0033 1.01
soil pH 0.2904 0.0844 0.0013 0.40
^ significant at 0.01 level
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portant, which the regression analysis of the Long Valley grid indicates. The
o ther parameters are not statistica lly significan t for this data set.
C o n tour plots of the raw m e r cury data and m e r cury residuals show two
distinct anomalous areas and several smaller anomalies (Figs. 13 and 14). The
large anomaly in the central part of the r e surgent dome grid is believed due
to a fa u l t  exte n d i n g  across that region. Although Bailey (1974) did not map
any fault in this region, a sudden, linear change in topography there suggests
a fault is present and serves as a c o n duit for mercury vapor and other gases. 
The other large anomaly in the bottom central part of the resurgent dome
grid currently has no explanatio n related to topography or structure. This 
anomaly is in a corner and nothing is known about the nature of the anomaly 
beyond the boundaries of the grid. Therefore, the heat flow must be higher 
for this anomaly since no conduits are noted which could serve as easy paths 
of me r c u r y  leakage. The faint no r t h - w e s t  linear trend on the eastern part 
of the grid is also probably due to faulting. However, the short ( a p p r o x i ­
mat e l y  100 m), linear trends which occur a t  the top east-central and bottom 
far eastern parts of the resurgent dome grid correspond to gullies and probably 
indicate a s i g nifican t amount of m e r cury m o v e m e n t  in c o lluvium and alluvium.
The Long Valley grid data shows the manga n e s e  content to be the most 
significan t parameter, followed by o r g anic carbon c o ncentrat ion and the soil 
pH (Table 7). However, since most o f  the mercury levels are quite low in this 
grid (probably close to the background level) and little variation in other 
parameters is noted, an at t e m p t  to c o r r e l a t e  any param e t e r  with the m e r c u r y  
content of the soil for this region is possibly misleading.
The plots of the raw mercury data and mercury residuals for the Long 
Valley grid (Figs. 15 and 16) show a few isolated high values and no s i g n i ­
ficant trends. A few high values are to be expected in geochemical data 
with a lognormal distribution. The difference in the areas of shading for
34
T 1974
^    1.6 km ----------------------------------------------
Fig. 13. Map of the ra^ m e r c u r y  data for the resurgent 





Fig. T4. Map of the m e r c u r y  residual data for the resurgent 




Table 7. Summary Table For the Long Valley Grid Data Set Listingthe Secondary Parameters Influential Upon Mercury Contentof the Soils in the Order of Their Importance
Variable
Entered




Mn (peroxide) 0.1549 0.0240 0.0240 7.06**
organic carbon 0.1931 0.0373 0.0133 3.99*
soil pH 0.2174 0.0472 0.0099 2.93*
Ao-horizon
thickness 0.2219 0.0493 0.0020 0.60
geologic unit 0.2252 0.0507 0.0015 0.44
soil
development 0.2280 0.0520 0.0013 0.38
aspect 0.2299 0.0529 0.0009 0.26
Fe (peroxide) 0.2299 0.0529 0.0000 0.00
**significant at 0.01 level 





Fig. 15* Map of the raw m e r c u r y  data for the Long Valley grid. 
C o ntours same as in Fig. 13.
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1.6 km
Fig. 16. Map of the m e r c u r y  residual data for the Long Valley 
grid. Contours same as in Fig. 14.
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these two figures is due to the d ifferent types of data and contour 
intervals used in the contouring.
Fault Traverses
Ana l y s i s  of the fault traverse data reveals some interesting 
results. Both iron and manga n e s e  contents o f  the soil are c o nsidered 
very important to the concentrat ion of me r c u r y  in the soil (Table 8).
Since organic carbon was not even c onsidered stati s t i c a l l y  important 
enough to be a part of the regression equation when computed for the 
fault data alone, another explanatio n for the importance of iron and 
m anganese is a possibility. Gases will normally leak from faults having 
a surface expression in a geothermal area, including CO^, ^ S ,  SC^* as 
well as mercury. These qases ean combine with w h a t e v e r  w ater is a v ailable 
near the surface to form leaching fluids of low pH. It is probable that 
these fluids are responsible for high levels of easily d ecomposed iron 
and manga n e s e  near the fault lines, where high mercury levels are also e x p e c t ­
ed since o r g anic material strongly chelates m e r c u r y  (Trost, 1970; Trost 
and Bisque, 1971). However, a s p e c t  is f a l sely given a high level of 
significance. A noticeable positive correlation exists between aspect 
and me r c u r y  c o n tent for these samples when a negative correlatio n should 
be noted (the a s p e c t  value increases with increased s u n l i g h t  exposure).
This false correlatio n is due to the fact that all fault traverses were 
inadverten tly taken a c r o s s  south-faci ng fault scarps and high m e r c u r y  levels 
w e r e  usually encountere d on r elatively steep parts o f  the scarps.
Plots o f  the fault data show large, broad anomalies for fault traverses 
C and D (Figs. 17 - 20), wea k e r  anomalies for fa u l t  traverses A and B 
(Figs. 21 - 24), and a very weak anomaly for only one of the two faults 
c rossed during the Hot Creek Graben traverse (Figs. 25 and 26).
40
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Increase in R2 F-Value to enter regression 
equation
Fe (peroxide) 0.3092 0.0956 0.0956 22.73**
Mn (peroxide) 0.4171 0.1739 0.0783 20.30**
Ag-horizon
thickness 0.4831 0.2333 0.0594 16.50**
aspect 0.5169 0.2672 0.0339 9.80**
soil
development 0.5246 0.2752 0.0080 2.33*
geologic unit 0.5300 0.2809 0.0057 1.67
soil pH 0.5338 0.2850 0.0040 1.18
organic carbon 0.5338 0.2850 0.0000 0.00
**significant at 0.01 level 
* significant at 0.05 level
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The plot of raw m e r c u r y  values for fault traverse A (Fig. 17) in­
dicates a significant m e r c u r y  leak in the zone appro x i m a t e l y  90 m. to 
200 m. from the beginning of the traverse. The residual values also 
support this conclusion (Fig. IS). Fault traverse B (Figs. 19 and 20) 
shows a weak anomalous region 170 m. to 230 m. from the traverse start.
The single high value at 120 m. may be unrelated to the zone of m e r cury 
leakage, and therefore is suspect.
Fault traverse C exhibits a strong but nar r o w  anomaly (Figs. 21 
and 22). This m a y  be repres e n t a t i v e  of a very effic i e n t  co n d u i t  which 
rapidly transports m e r c u r y  vapor to the surface w i t hout the lateral d i f ­
fusion of mercury noted in soils above other faults. A broad anomalous 
zone occurs from 170 m. to 330 m. f rom the start o f  fault traverse D 
(Figs. 23 and 24). The broad rise in m e r c u r y  values e n c ountere d toward
the end of the traverse probably represents the oblique crossing of another
#
fault.
The Hot Creek graben traverse (Fig. 25 and 26) indicates a zone of 
anomalous m e r cury leakage for only one of the two faults that were crossed.
The eastern fault shows up as a weak, broad anomaly 130 m. to 600 m. from 
the start of the traverse. The single high value in the middle of the t r a ­
verse is probably due to the l o g normali ty of trace elements and has no c o n n e c t ­
ion with a zone of high m e r c u r y  leakage.
Gul ly Traverses
The gully traverses show: geology to be the m ost impor t a n t  p a r a m e t e r  
(Table 9). However, this p a rameter is a n o ther example of a p a r a m e t e r  given 
false importance. Since the gullies w e r e  selected so that each traverse would 
be over the same bedrock material, geology is different only between the i n d i v i ­
dual traverses and therefore has no effect upon the mercury content of each 
individual traverse. The organic carbon concentrat ion and the iron content 
of the soil samples, have an importance which has been p reviously described.
The two parameters are in part a resu l t  of low aspect values, although aspect
42
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Table 9. Summary Table for the Gully Traverse Data Set Listing the Secondary
Parameters Influential Upon Mercury Content of the Soils in the Order
of Their Importance
Variable Multiple _ Increase F-value to enter
Entered R R in R^ regression equation
geologic unit 0.4961 0.2461 0.2461 **22.85
organic carbon 0.5776 0.3336 0.0875 **9.07
Fe (peroxide) 0.6051 0.3662 0.0326 3.50*
A -horizon
thickness 0.6070 0.3684 0 . 0 0 2 2 0.23
Mn (peroxide) 0.6076 0.3692 0.0008 0.08
aspect 0.6081 0.3698 0.0006 0.06
soil pH 0.6086 0.3703 0.0005 0.06
soil development 0.6086 0.3703 0 . 0 0 0 0 0 . 0 0
** Significan t at 0.01 level 
* Significan t at 0.05 level
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is not considered to be of statistical significance by the regression p r o ­
gram.
The plots of mercury residual values do not appear to have noticeably 
altered the positions of anomalies determined by the raw mercury data. It 
is probable that the mercury values of the strongest anomalies are too high 
to be significantly altered by any of the secondary parameters. The primary 
geothermal influence is overwhelming on faults. However, where more subtle 
mercury anomalies occur, this method of analysis would probably be more a p p l i ­
cable. This may also be the reason for the strong similarities between the 
plots of residuals determined from the regression analysis upon all data sets 
and the regression analysis upon the individual data sets.
Analysis of Variance (ANOVA)
The final method of data analysis involved the nested or hierarchial 
analysis of variance of the 64 ANOVA samples (Appendix III) collected in the 
field. This data set quantifies the variability in composition with geographic 
distance. Since each of the 64 samples were analyzed twice, six levels were analyzec 
by this program,(Fig. 6 ). The ANESTU subprogram from the IMSl set of statistical 
programs was employed even though the design was balanced (ANESTU is normally used 
for unbalanced sets of data), because such a program had already been modified 
and debugged by Ringrose (1977) and Candito (1977). Since ANESTU is capable of 
handling both unbalanced and balanced sample designs, it was decided that the use 
of this canned program would be, most efficient. The results of the analysis of 
variance for pH show a great deal of variation at the 0 m. - 1 0 m .  level and at 
the analytical level (Table 10). This is mainly due to the difficulty of keeping 
constant the amounts of soil and water used in the pH measurements and the v aria­
tions in grain size (and, therefore, surface area).
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Table 10. Analysis of Variance Table For pH Measurements
Level S.S. D.F. M.S. F-value
est. comp, 
variance
% of total 
variance
> 1 .6 km 1.32531 3 0.44177 1.2384 0.00741 3.91
0 . 4 k m - l . 6 km 1.42687 4 0.35672 1.7114 0.0C927 4.89
100m.-0.4km. 1.66750 8 0.20844 1.8710 0.01213 6.41
10m . - 1 00m. 1.78250 16 0.11141 0.4709 - 0 . 0 3 1 2 9 0 . 0 0
Om.-lOm. 7.57000 32 0.23656 2.7985* 0.07602 40.15
analytical 5.41000 64 0.08453 0.08453 44.64
19.1822 127 1 0 0 . 0 0
* significant at the 0 . 0 1 level
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Th e  analytical level appears to have been no problem for organic carbon 
co ncentrat ion (Table 11). The greatest variation occurs at the 0.4 km. - 
1 . 6  km. level with smaller degrees of variation at the 10 m. - 100 m. level 
and the 100 m. - 0.4 km. level.
The analytical r e p r o d u c i b i l i t y  for iron is not as s a t isfacto ry as d e ­
sired (Table 12). The greatest v ariation occurs on the s m a llest levels 
(analytical and 0 m. - 100 m. levels). However, the m a nganese analysis was 
much more precise and, as a result, the largest variation was found to occur 
at the 100 m. - 0. 4 km. level (Table 13).
The me r c u r y  analysis of variance data gave results that were somewhat
e x p e c t e d  (Table 14). T h e r e  are high levels of variation at both the 1.6 km.
level and the 10 m. - 100 m. level. This indicates that there is a regional
trend wit h  smaller scale localized noise superimposed on it. It also appears
that the sampling interval of 100 m. used for the grids was a reasonable sample
#
interval. Therefore, regional geochemical studies in Long Valley caldera may 
be cond u c t e d  with large sample intervals, but localized studies of promising 
sites should use a sample spacing of 100 m. or less. It is quite possible, 




Table 11. Analysis of Variance Table for the Percentage of________ Organic Carbon Measurements________________





> 1 . 6  km 0.26415 3 0.08805 0.2547 -0.00731 0 . 0 0
0.4 km.- 
1 . 6  km 1.38299 4 0.34575 9.4799* 0.01933 43.97
100 m - 
0.4 km 0.29178 8 0.03647 0.5389 -0.00390 0 . 0 0
10 m - 
100 m 1.08291 16 0.06768 2.5798* 0.01036 23.57
0 m - 10m 0.83952 32* 0.02623 11.3655* 0.01196 27.21
analytical 0.14773 64 0.00231 0.00231 5.25
4.00908 127 
^significant at the 0 .0 1 level
1 0 0 . 0 0
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Table 12. Analysis of Variance Table for the Iron Content Measurements





1 . 6  km 0.23593 3 0.07864 1.5090 0.00134 7.01
Q.4 km- 
1 . 6  km 0.20846 4 0.05212 1.2634 0.00068 3.56
100 m - 
0.4 km 0.33000 8 0.04125 1.3635 0.00137 7.21
10 m - 
100 m 0.48404 16 0.03025 1.3975 0.00215 11.28
0 m - 10 m 0.69274 32 0.02165 3.9994* 0.00812 42.56
Analytical 0.34642 64 0.00541 0.00541 28.38
2.29759 127 1 0 0 . 0 0
*significant at the 0 .0 1 l e v e l .
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Table 13. Analysis of Variance Table For the Manganese Content Measurements
est. comp. % of total
Level S.S. D.F. M.S. F-value of variance variance
> 1 .6 km 11.61148 3 3.87049 1.5547 0.04337 10.89
0.4km.-l .6 km. 9.95804 4 2.48951 0.8894 -0.01934 0 . 0 0
100m.-0.4km. 23.39166 8 2.79896 131.1446* 0.34720 87.20
10m . - 1 00m. 0.34148 16 0.02134 2.8453* 0.00346 0.87
0m . - 10m. 0.24004 32 0.00750 9.4825* 0.00336 0.84
Analytical 0.05063 64 0.00079 0.00079 0 . 2 0
45.59333 127 1 0 0 . 0 0
* significant at the 0 . 0 1 level
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Table 14. Analysis of Variance Table For the Mercury Content Measurements
est. comp. % of total
Level S.S. D.F. M.S. F-value of variance variance
> 1 .6 km. 9.04186 3 3.01395 52.5051* 0.09461 38.76
0 . 4 k m . - 1 .6 km. 0.22961 4 0.05740 0.1824 -0.01608 0 . 0 0
100m.-0.4km. 2.51790 8 0.31474 0.7291 -0.01462 0 . 0 0
10m . - 100m. 6.90686 16 0.43168 4.2002* 0.08223 33.69
Om.-lOm. 3.28885 32 0.10278 3.2380* 0.03552 14.55
analytical 2.03142 64 0.03174 0.03174 13.00
24.01650 127 1 0 0 . 0 0




Definite differences in many of the parameters, including mercury, 
between the resurgent dome and Long Valley grids suggest that the entire 
resurgent dome region is anomalous with respect to mercury as compared to 
the supposed background mercury levels of the Long Valley region. Th e r e ­
fore, the heat flow in the resurgent dome is apparently greater and this 
region is where further geothermal exploration should be centered. Geologic 
studies have supported this conclusion.
Although various secondary parameters appear to influence the mercury 
content of the soils, the magnitude of the anomalous mercury values on the 
dome due to geothermal leakage overwhelms any variations due to the second­
ary parameters. As a result, the positions of the strongest anomalies are 
subject to only small degrees of alteration and plots of the raw mercury 
values for these types of anomalies should be sufficient for exploration 
purposes. However, lower level mercury anomalies are significantly altered 
by the removal of the influence of secondary parameters.
Analysis of the gully traverses suggests that the aspect value for a 
given sample location has a small but significant effect upon the mercury 
content of the soil. It was also noted for the gully traverses that the 
organic content was higher and the pH lower for the south sides of the gullies 
(where sun exposure was less; lower aspect values), and that the greater 
amount of humic substances on the south sides allowed for better leaching and 
slightly higher levels of iron and manganese. This greater leaching potential 
of regions high in organic materials was not observed when the two grids were 
compared, but this was probably due to coatings of iron and manganese oxides 
and hydroxides on clastic grains of the Long Valley grid.
Comparison of the two decomposition methods for iron and manganese analysis 
indicates that there is no significant difference between the methods. Either
61
T 1974
m e t h o d  would be suitable for this type of study. Since mercury can only 
be d etermined on the peroxide decomposit ion it is preferred.
A large amount of small scale variation (especially at the analytical 
and 0 m. - 10 m. levels) was noted for the pH and iron determinat ions on 
the soil samples. Therefore, the data for these parameters cannot be used 
to make a regional or even a local map of pH and iron variations. However, 
mea s u r e m e n t s  of the organic carbon, manganese, and m e r cury have most of 
their variation occurring at higher levels and ma y  be used to make regional 
or local maps. Both., regional or local maps o f  m e r cury c o ncentrat ion can 
be made, which possess two distinct levels of variance, assuming an a p p r o ­
priate sample spacing is used. It also appears that the 100 m. interval 
used in the grid sampling was within the range of the more local m e r cury 
variation and, as a result, serves quite a dequately as a sampling interval 
for localized studies.
S2
r i y 7 4
RECOMMENDATIONS FOR FUTURE STUDIES
The resurgent dome has been shown by this study to be an area of 
high mercury leakage within the Long Valley caldera. A follow-up 
study sampling the entire resurgent dome using a grid spacing of 
approximately 0.4 km. may be appropriate. Sampling should also e x ­
tend beyond the boundaries of the caldera, particularly to the north 
of the caldera towards the Inyo domes and Mono craters where present 
day hydrothermal activity is not so evident.
A second recommendation is to use composite sampling. Since many 
trace elements in soils, including mercury, exhibit rather large v a r i ­
ability over short distances, some smoothing of compositonal variability 
is appropriate. An effective means of reducing the smallest scale 
variability is to collect material from a larger area and combine into 
one sample as shown in Fig. 27. Each of the nine grabs are placed in 
one sack and treated as a single sample location. Thorough mixing is 
required prior to splitting and analysis.
Third, sampling of other soil gases for compositional and isotopic 
analysis should be done at exactly the same sample locations at as many 
sites as is practical. Also, mercury should be determined at some of the 
same sites utilizing the portable gold film mercury detector techniques.
This may be the only way that the multiplicity of soil gas techniques can 
be accurately compared in terms of evaluating the geothermal resource, 
precision, and cost effectiveness.
Fourth, this study indicated that pH did not have as important an 
influence as originally expected. This is inherently disturbing because 
pH is quite important in most geochemical situations. A possible explanation 
is that the high analytical variability in the saturation paste technique 










Fig. 27. Schematic for composite sampling plan
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from incorporating pH as a variable. The high correlation between pH and 
organic carbon indicates these are not really independent variables. Once 
organic carbon is in the regression equation, pH is effectively excluded.
If pH is determined at a fixed high dilution with distilled water, better 
precision should be obtainable. This will result in artificially high pH 
values when compared with the more realistic saturation paste technique, 
but individual samples will ?be comparable with each other. __
Fifth, similar studies should be carried out in other types of geo­
thermal areas and areas of more subtle geothermal expression. The Coso 
Mountains and an area in northwest Nevada might be appropriate. The low 
degree of mercury leakage in the traverse across the Hot Creek graben s u g ­
gest two possibilities; either this traverse is too far east, out of the 
anomalous area where the mercury disproportionation reaction is really 
operating and pumping mercury upward or the cover is too thick and/or 
impermeable for the mercury to leak to the surface. If some of the n o r t h ­
west Nevada areas are actually a tight sedimentary cover over a somewhat 
higher than normal geothermal gradient, then no anomalous mercury should be 
detected in the soils except at the basin-range boundary faults. On the 
other hand, the disproportion reaction should still operate in fa "dry,r system 
like Coso and mercury anomalies might be expected in surface soil.
This study was carried out under a time and cost limitation that p r e ­
cluded doing an initial orientation survey and data analysis prior to the 
main sampling. Soil sampling in new geothermal areas should be initiated with
an orientation survey similar to the analysis of variance sampling in Long
Valley in order to determine what portions of the area should be sampled in 
more detail, at what grid spacing, and which chemical determinations are
most relevant. These parameters cannot be assumed to be constant above
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Description of Terms Used in Data Tables 
SAMPLE -- number given the sample
SOIL DEV. -- degree of soil development; 1 = well developed, 2 = moderately 
developed, 3 = poorly developed, 4 = no development
A0(IN) -- thickness of A Q -horizon in inches
ASPECT -- aspect value determined for the soil sampling site; 0 = no sunlight
exposure, 100 = highest possible sunlight exposure
GEO —  code number for bedrock unit; see list on next page
PUMICE —  0 = no pumice present, 1 = pumice present
PH -- normal pH units
ORG. CAR. -- percent organic carbon in soil sample 
HG -- mercury content of soil sample in ppb
FE-P -- iron content of soil sample (peroxide digestion method) in ppm
MN-P —  manganese content of soil sample (peroxide digestion method) in ppm 
FE-0 -- iron content of soil sample (oxalic acid leach method) in ppm
MN-0 -- manganese content of soil sample (oxalic acid leach method) in ppm
70
T 1974
Explanation of Bedrock Coding 
(Bailey, 1974)
1 - Osc; sandstone of Big Springs
2 - Kgr; granite, quartz monzonite, and granodiorite of the Sierra Nevada batholith
3 - Tr; Tertiary volcanic rocks
4 - Qbt; Bishop Tuff
5 - Qrt; aphyric to sparsely porphyritic rhyolite tuff undivided
6 - Qeri; aphyric to sparsely porphyritic rhyolite
7 - Qer-2 ; sparsely porphyritic biotite-bearing rhyolite
8 - Q e r 3 ; sparsely porphyritic pyroxene-bearing rhyolite
9 - Qtg; lake terrace gravel
10 -  Qlri; hornblende-biotite rhyolite
11 - Q l r 2 ; hornblende-biotite rhyolite
12 - Q l r 3 ; hornblende-biotite rhyolite *
13 - Qsc; tuffaceous sandstone and conglomerate
14 - Q c l ; diatomaceous lake clay
15 - Qm; tuffaceous sediments containing abundant silicified marsh grass
16 - Qb; basalt undivided
17 - Q b i ; trachybasalt
18 - Q b 2 ; coarsely porphyritic olivine-augite-plagioclase basalt
19 - Q b 3 ; trachybasalt
20 - Qa; trachyandesite
21 - Q g l ; quartz latite
22 - Qtc; Casa Diablo till
23 - Qtu; glacial deposits of uncertain age
24 - Qtw; glacial deposits of Wisconsin Age
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Explanation of Bedrock Coding (cont,)
25 - Qoa; older alluvium
26 - Qg; gravel and sand
27 - Qaf; alluvial fans
28 - Qct; hot spring deposits of calcareous tufa
29 - Qss; hot spring deposits of siliceous sinter
30 - Qp; recent rhyolite pumice and ash
31 - Q a l ; y o u n g e r  alluvium
32 - Qaf; modern artificial fill
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RESURGENT DOME GRID SAMPLES
S a m p l e SOIL A 3 ASP GEO PUM PH UP G , H G f e - p M - D FE- Q
0 ~ V . ( IN) EOT ICE c AR ,
a r  ** ' a a'-J O rj “7o 0 . 0 91 . 6 1 5 4 ,53 20, 1700 . , n V *
a 3e ;:2 3 1 . 0 6 3 ♦ 6 4 9 1. 93 47 , 4900 . 1 a 2 . O
AG333 0 , 1 6 3 i 6 x 5 5 2 . l’O 49 , 4 50 3 . 2o2 . ■j
AG0L4 2 0 .3 73. 6 •1X 5 2 4 .92 66 , A 400 . 1 2  • 3
A l» c- 3 5 2 0 . 5 71, 6 1-4k 5 i 3 * 1 ft 13 , 5903 . 2 0 2 . • > .j
AG3J6 2 0 9i* 70 , 6 1 5 1 2 • 13 46 , 530 0 , 1 9 2 , 3A -* ,«•» -s 4 •0. 0 70 . 6 1 5 5 3 ,20 72, 5400 . 222 , 0
A G 3 : 3 2 0 , 8 30. 6 x 5 3 3 ,33 150, 560 3 , 36 2 . 0
A G 0 M 9 <£ 0 .0 65, 8 1Jk. 5 4 3 .53 22, 4600 . 262 . 0
A G 3 1 2 0 .2 70 , 3 d 5 3 4 ,33 310, 6200. 352 . 0
A G 31, i £ 0 • A 73 , 8 1 5 1 5 .00 73, 5Q00. 232 . 0
A G G12 2 0 .3 6 8 » 8 1 5 4 3 . 43 190 , 5903 . 7 7 7 3
A G 3 13 2 0 . 3 67, 3 1 5 7 3 . 42 67, 5203 . 262, ,'j
A G 3 i 4 2 0 , 2 73 . 7 x 5 2 4 . 83 370, 2533 . 170 . 3
A G 0 15 *; 6 5 , 7 1 4 8 c . 63 14 3, 5 13 0 . 4 0 2 . ■0
A G 0 16 2 0 * 5 46 , 7 1 5 i 2 , 33 10 2, 5100 . 4 0 2 , 0
A G 317 2 1 . 0 58, 7 4 3 4 ,30 533 , 2700 , 112 . 3
A G 0 18 3 0 . 0 86, 6 I 6 2 4 . 93 24 , 5203 . 152 , 3
A G 2 19 2 1 * *•' 41. 6 4 9 5 .82 70, 3530 . 140 . 0
AG027 3 0 .0 72, 6 1 5 x 1 .10 13, 4200, 1/2 . ■%£i
A G 0 21 2 0 ,0 74 , 6 1 6 4 3 ,30 30, 5233, 162 . 0
A G 0 2 2 2 2 .0 71. 6 1 4 9 7 .92 79, 3203 . 2-2 . 3
A 0 0 2 3 2 0 .0 69 , 6 14* 5 5 -L,30 15, 5400, 3 0 2 . n\ tj
A G 3 2 4 2 0 . 0 76. 6 1 4 9 7w , 40 170 , 8000 , 412. 3
A G 2 2 5 3 0 . d 82. 6 1 6 ■-/iJ 1 . 93 38 , 5400 . 242. 482 3
A G 2 2 6 -*\ 0 , 0 73 . 5 1 5 i 0 , 51 41, 5303. 2 2 * 'O
A G 2 2 7 2 3 . 2 64, a 4 5 X 2 • 23 H 3(5J. /W | 3530. 3-2 . 3
A G 3 0 3 p 0 .3 71. e 1 4 8 2 ,93 213, 7 300 , 342 , 0
A C* ■«*A .4 & 2 ? 2 0 ,0 70, 3 1 4 9 7o .53 8 3 , 6400. 32 2 • 3
A G 3 3 2 3 0 .0 63, 8 1 5 0 1 .53 453, 3300. 22 2 . 0
A G d 31 2 0 ,0 70 , 7 A.1 5 7 2 .93 120, 5300 . 3 0 2 , 0
A G 03 2 3 2 , 0 68 , 7 1 5 r*. 3 , 72 370, 3930. 3-2 , 0
A G 333 2 0 . 0 60. 7 1 5 9 3 .73 1200, 6800 . 362 . 632 *5
AG034 2 1 .  0 52, 7 1 4 6 ■?o .13 5733, 2 50 0. 23 2 » 3
A G 3 3 3 ~T 0 .  0 92, 6 1 5 1 x .  3 3 17, 1600. 0  7 . O
A j  3 3 6 3 0 .0 52. 6 1 5 0 1 .73 24. 4000. 1 7  2 , 3
A G 3 3 7 2 1 .0 59, 6 1 5 8 1 ,83 31, 4800, 24 2 . 3
A G 3 3 8 3 0 ,0 72, 6 1 5 9 1 .30 133, 5 9 3 0 , 2 j  2 * 4623
A G 3 3 9 2 0 .2 73, 6 1 4 7 1 .33 82, 9000 , 2 4  2 , 0
A G 3 4 0 2 1 .  0 69 , A 1 5 2 i .93 73, 3500. 232 . p i0
A G 3 41 3 0 ,0 73, 6 1.4. 5 2 2 .  93 2 1 , 6100, 232. J,
A G 3 4 2 3 0 ,  3 78, 6 x 5 3 3 . 53 110, *330, 222 . 602 0
A G 2 4 3 3 0 .  0 77, 25 1 5 8 r * , 94 2303 , 3200. 212 . 3
A G 3 4 4 2 1 .  5 62, 25 1 4 9 3 • 10 98 , 7 4 0 0 , - t  ~ f r? 0
AG345 2 0 ,  2 72 , 3 1 5 0 r *3 ,23 74 , 4300 . 332 . 3
A G 3 4 6 3 0 ■7 60, S 1 5 2 .33 14 , 6 k> 0 0 , 2 72. ■ .4
A : j i) 4 / 3 0 ,  /J 34 , 8 1 5 9 nC . 63 26 , 5 4 -1 -'T 362 .
A G 3 4 3 *-\d 0 . 1 71, 8 1 4 7 4 » U u .15 3 , 4 k 7 '/< 432 . ;7,
A G 3 4 9 2 4 . O 6 6 , 7 1 5 7 .23 123, 3303, 3 2 . 3
A -> :J  3 3 To 0 .  0 67, 7 1 5 3 o .  00 7 50 3 , 4333. O  ! n c  7  * -  • ,7
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RESURGENT DOME GRID SAMPLES












HG F E~P M ' j - P EE-0
A GO 5 1 3 0 ,0 6 6 \ 7 rta 5. ft 1Jm, 6 C 32 3 , 4 700 , 237. 0
AGS 8 2 9 iA. * 79 , 6 i 5 ,2 7KJ .10 93, 5400 . 333 . ■3
A G 3 5 3 2 2 .8 84 , 6 i 4 ,3 ft£ . 02 44 , 7100. 357,
4 0 054 3 0 .0 37, 6 i 5 ,7 1 .90 25, 3733 . 2lZ , ftO
A G 3 5 3 2 a. 2 65 i 6 0 4 ,3 i .63 58, 5030, 232. 0
A G 3 5 6 2 0 ,ft/J 73, 6 1 6 .1 . 13 48, 2433, , 2 ' 3
A G Z 5 7 2 2 .3 71, 6 1 5 .ft£ . 50 87, 3930. * — n 0
A G 3 5 8 2 3 .0 74 . 6 1 5. 5 “7o .13 26, 5230, 262 , 0
AG059 o 2 .o 75, 31 1 5. 2 ft£ .40 100, 2830 . 232. 0
A !-* -4 6 2 2 .3 6 8 , 25 1 4 ,3 4 .90 52, 5200. 122. 0
AG061 2 3 .3 73, 25 ■1O. 5. 5 3 , 63 30 , 6000 , 2 32. 0
A u 3 6 c, 2 0 .5 58 » 8 0 4 .9 4 .20 13, 5700. 3 3 2 . 0
A G 3 6 3 2 0 .5 79 , 3 1 5 ,9 6 .23 353 , 6200 . 432 , 7720
A G 3 6 4 2 1 .ft‘V 66 , 8 1 5. 5 2 , 93 49 , 4900 . 3 4 2 , 0
H J i! T ? 2 .ftV 73, 8 P 5 .6 4 .93 290 , 6200 , 3 32,
A G 2 6 6 ft 0 .0 73, 7 1 4 .8 3 . 93 300, 7 5 3 O , 2 4 2 , 0
A G3 6 7 2 «5 6 6 , 7 1.A* 5 , 4 ,53 50, 6733, 4l2 . 6220
A G 0 A 3 3 0 .3 73, 7 1 5, 7 3 .23 103, 3e00 . 352 . 0
A G 3 6 9 3. 3 78 , 6 1 5, ftO 4 ,10 52, 3303 . 252 . 3
A G 3 7 3 7 2 ,0 77, 6 1 4 ,7 2 ,73 33, 6500, 292 , 3
A 5 3 7 i 3 0 .0 34, 6 X 5. 6 , 33 20, 1703 . 112 . 0
A G 3 7 2 3 0 ,0 48 , 6 5. 4 0 .50 39, 4 l30 , 142, 0
A G 0 7 3 3 0 .0 71. 6 5, 1 j., 20 37, 2503, 162 , 3
A G 3 7 4 3 0 ,rtiJ 79, 31 1 5. 1 2 .70 36, 5900 . 2l2 • 6123
A G 0 7 5 2 0 .0 74 , 31 1 5, 9 2 .53 113, 8200. 142 . n 1 fj
AG376 2 2. 0 74, 31 1 4 .9 2 ,  63 27, 5000, q  £ f$
A G 0 7 7 2 0. 3 71. 31 1 4 ,3 1 ,93 65, 2233. 82 ! 3
A G 3 7 3 2 0, 3 64, 31 1 5. o 2 ,90 23, 4030 . 172 , 3
A 33 7 9 3 3. a 43, 8 1 5. 1 kJ .98 12. 5303, 192 . 3
AG380 2 1. 5 46 , 8 1 5. 3 3 .20 33, 6 2 02 , 7 0
A G 3 81 2 0. 4 73, e 1 4 .a 1 .63 49, 5030, 2 7 2, 0
4 G 3 8 2 2 1. 0 6 4 i 8 1 5, i 0 ,33 140, 6 4 0 3 , 292 , 0
AG3A3 2 .i- «2 66 » 7 i_ 5. 4 X .93 7 30, 5202 . 222 . ftO
AG384 2 0. 1 67, 7 1 5. 5 2 .52 130, 5400 . 282. 0
AG335 2 0 ,3 6 4 , 7 1 5 ,8 3 .10 14 0, 5603 . 272 , 5920
A G 3 8 6 3 3, 0 76, 6 1 5. 8 1 . 23 14, 6303 . 232. 3
AG0Q7 3 0. 0 73,' 6 1 5. 2 1 .60 66 , 4730. 232. 0
A G 0 3 8 3 0 .1 89, 6 1 5. 4 J..20 41, 2323 . 95 . 0
AG039 3 0. 0 75, 6 1 5. 0 ■* » 13 1100, 7303. 142 . 0
A i j 3 9 io 3 3 , fta 72 , 31 -L 5 , 3 'J ,  42 11, 3530 . 102. 3
A j  0 91 3 0. 0 74, 31 1 5. 5 Vi ,57 44 , 4033, 122. 3
A G 2 9 2 3 3 ,0 73, 31 1 5 .1 X ,20 9, 3900, 122. 0
A G 0 9 3 3 0. 0 33, 31 1 6 .1 ;TI,53 13, 0 iu 3 0 , 122 , 5920
4 j 3 9 4 ft 0, 0 73. 31 1 5. 4 ■4,33 17. 4230, -1 qf?J» Cm ̂ * 0
A G 3 9 5 ? 2 .0 75, 31 5 ,7 9 . 12 243, 7100, 9 6 . 512 3
A G 3 V 6 2 0 .3 66 , 25 1 5. 3 1 .82 42, 4533 . 292 . 3
A G 3 A 7 P 2 .2 6 8 , 3 1 k■V »5 1 S *7 * ' 30 t 5 3 3 3. 292 . fta;
A1 j 2 9 3 2 4 8 67. 8 ■, 5 .8 2 ,40 420 , 6 "i H ̂ 4 4 0. 3
4 3099 2 1 .0 73, a - 1 6 .2 3 • 13 990, 5603 . 272 . 3
A G10 G 2 0 .1 6 6 , 8 1 4 , 9 ,23 130 , 6200 . 282 , 3

















RESURGENT DONE GRID SAMPLES














M G p£-p M • ~ 3 PE-0 M Vj _ Q
a o i :: 2 2, 7 45 i 7 A 5 5 3 ,30 770 , 7700 . 2.7 , ;7‘U  y 2 .
a g i a 2 2 0 .2 62, 7 A 5 5 5 .13 2300, 5300, 312 . V  » 7
AG123 2 0 . 0 77 , 5 1.4- 5 4 1 .70 51, 6700 , 312 . 0 . '£ *
AG1L4 "6/ 3. 77, 5 1 5 3 . 50 540, 5333. 262 , 2 , 0 .
A G 1 2 5 2 0 .0 74 , 5 a 4 9 x. . 5 0 28, 2100. 233 . 5 . 0A A >■ ** U 1 L, O •N 0. u 74, 25 1 6 Clu/ £ . 43 320, 1730, 97 . 3103. 122 1
A 01:' 7 3 0 . 0 73, 31 4 8 x , 6 3 7500, 12003. 180 . yj 0 .
A G1A 8 3 ~Au  , 0 73, 25 1 5 1 &' .99 680, 8100, 152 , 0 ! 2 ,*
A G 1L 9 3 0. 0 73, 31 1 5 4 •'Y■i) .67 20, 5730. 172, 0 , $
AG112 3 0 . 0 72, 31 1 5 5 £ ,43 110, 4330 . 142. 3  . nVj
AGlii 3 0. 0 73, 31 1 4 6 . 52 38, 2330 . 122 , 3 . r>,w ,
A G112 2 0 . 0 70, 31 1 4 9 1 .20 52, 610 0 . 172 . 3 . r>
A 'j> 1 13 o 0. 2 70 , 25 1 4 7 2 ,03 44 , 6900. 222 . 3 . nX* ,
A G 114 2 0 . 5 70 , 5 i 6 3 Tw .10 49 , 7330. 152 . 4300 , A •* QX 0 *- .
A G 1 i 5 2 0 . 7 71, 8 1 5 8 4 , 40 310, 6300 . 252 , =•02 3 . r- t•>4 2 & ,
A G i 16 2 1 . 5 73, 8 1 5 5 w , 80 55, 5330. 332 . 3 . 0 .
A G 117 2 0, 0 63 , 7 i 5 5 3 .30 340, 2530. 2:2 . 0 , 0 .
A S U S 2 4 3 68 , 7 1 5 7 ,30 1630, 5900 , 302 . ,71 0 .
A G1 i 9 c. 1 . 5 6 9 , 7 1 5 9 3 .50 46 , 5530 . 292 , 0 .
AG120 2 2. 0 34, 5 1 5 9 2 ,40 233 , 9303 . 282 , 3 , 0 ,
A G 121 3 0. 0 32 , 5 i 5 8 2 ,20 22, 5900 . 252 . 3 , 0 .
A G1.2 2 3 3 . 0 80. 25 *4 4 6 7 .80 12, 1600 . 72 , 0 . n
A G123 3 3. 0 73, 25 •1 5 6 3 ,00 22, 4100, 122 . 3 . 7 m
AG124 3 0. I-* 73, 25 1 5 4 i .60 27, 4533. 12 2 • 0 . 2
AG125 3 0. 0 73. 25 A 5 3 1 .23 683, 7103, 1 i71 1 V » 3 , 0 .
AG126 3 0 .0 73, 25 1 5 2 1 .23 510, 7200 . 162 . 3 , r%& -A
A G 12 7 3 0, 0 73, 31 a 5 3 0 .51 97 , 2200, 102 . 3 , 0 ,
AG128 3 0 .3 71, 31 1 5 0 2 , 33 19, 5000, 122 . 0 . 0.
A G12 9 2 0. 69, 31 1 5 3 3 , 43 47 , 11000, 222 • 3 , 0 ,
A G13 3 2 0 . 0 67 , 25 5 'H.o 5 , 10 23, 5603 . 282 . 3 » f?*-* «
A G i 3 i 2 0. 0 72, 8 1 5 3 2 ,23 68 , 6100. 2 7 0. 3 , 0 .
A G j, 3 2 2 0. 3 67, 8 -(•.V 5 8 7■aJ ,70 130, 5903 , 290. 3 , e ,
A G13 3 2 1 ,5 69 , 7 1 5 7 2 .30 833, 5003, 272 . 0 f 0
AG134 2 0. 2 61, 7 •1X 5 4 2 ,70 230, 3303. 230 . 3 . 0 !
A G i 3 5 7 A 5 73, 7 1 4 9 2 .90 533 , 8200. 4 4 0, 2 , 2 .
A G13 6 2 i. 5 77, 7 1 5 5 2 ,90 5500, 5930-. 4 J 2- • 3 , ?
A G 13 7 3 0. 0 91, 5 1 5 4 1 ,50 26. 5103 . 230 . 3 , 7c •
AG138 3 0 .0 69, 5 1 5 4 x , 4 3 29, 45'00 , 250 . 0 . 7
AG139 2 0, 0 79 , 5 1 5 2 2 .20 33, 5 a 7 pi ■a X '  u t 152 . 3 . 1
AG14G 3 0 .0 72 , 5 1 4 / j. .20 20, 4503 . 130, 7O • 2 .
AG141 2 0 ..G*</ 75, 75 1 4 4 A ,60 55, 3300, 120 . 3 . r> *
A G1 4 2 '? 0 .0 80 , 25 1 5 4 1X .20 14, 6033, 232 . 0 . 7'lU y
A G14 3 ~7 3 73 , 25 1 5 6 £ , 99 140 , 5603 , 7  6 , 7723, 132.
A G 1 4 4 £ 0 . 0 73, 31 1 5 4 ry £ , 00 1200, 8830, 130 . 0 . /y
A G 14 5 2 .■**Av 4 0 71, 31 -1-i. 5 7 0 .73 6 , 6 l 0 G . I * ' 2 • 322 3 , 155,
A G 14 6 3 0 . 3 69 , 31 1 4 9 1 ,20 25, 2403, 70 , 3 , 0£ t
A 314 7 2 0 . 0 73. 25 1 5 «X 1 . 90 62, 4300 . 230 . A •?
A G 14 8 2 1 , 0 70 . 25 1 5 2 2 . 40 77, 7 3 3 3 , *y , O3 0 *. . 3 ,
A G 1 4 9 2 3 . 0 6 6 , 7 1 5 3 2 .03 17, 583 0, <-> '7 3 , :?
AG153 2 0 , 0 65, •7/ ■4 5 3 3 ,40 930, 3333, 190 . 'O 1 Z \
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R!•^URGE NT DOME GRID SAMP! FS
S a m p l e: SOIL 
d e v . (








PH -> n r
CAR .
MG F r-p M - 0 FE - 0 7 ■ I"
A w 151 2 0 , 2 72 . 7 1 5 4 2 . 53 9 , 4900 . 223 . 9
A 515 2 2 n.to. 5 72 , 7 aL 5 4 3.50 273 , 8830. 262 , p •-1to
A G15 3 2 ij,.. 3 6 4, 7 A 6 '3Is 2 .30 710 , 3200 , 2 * 2 , 3 . r?c
A G i 3 4 p aX 76 , 5 I 5 7 2 . 90 67, 5 3 C J , 2 4 < 0 , r>to
A G155 3 0 0 76 , 5 i 6 0 2 .30 57, 6403. 272 . 3 , S’rto
A G i 5 6 2 0 . 0 77 , 5 1 5 i 2.23 45, 3303 . 202 . 0 , to
AG157 S 0 . 0 74 , 5 i 5 2 4 ,10 42 , 8430 . 24 0 7 3 . to
A G1 5 a 2 nto. 0 76 , 5 1 4 6 1.23 56 , 3500. 192 . 0 , r?
A G j. 5 9 2 0 . 0 76 , 25 1 5 7 0,91 33, 71 3 3 . 122 , 5803. 120
AG163 3 0 . 0 76 , 25 A 4 7 0 , 72 2 1 0 , 3303 . 112 . 3 . 7
A G161 3 0 73 , 31 1 5 9 0 , 54 14. 8 0 0 0 , 97 . 3 , 2
A G16 2 3 0 . i- 7 0 , 31 1 5 2 3 .42 410, 2 2 0 0 . 97 , 0 . 2
A G i 6 3 2 0 r\ 69, 31 1 4 4 3 . 50 43, 5 3 0 J . 1 >■ 7 0 . nto
A G16 4 o 0 . 0 67, 31 1 5 to 3 .23 49 , 6 2 0 0 . 1 7 Z . 0 , nto
A G16 3 p to* 0 73, 25 1 5 2 7 , 40 3 4 , 6400. 212 . 3 . 9
A G16 6 2 0 P 66 , 7 1 5 3 2 . 1 0 23, 3600 . 1 p 2 , p ?}
A G i 6 7 2 0 . 4 69 , 7 A 5 6 2 .70 42, 5303 , 33Z . to § 9
A G16 3 2 0 . 3 73, 7 AX 5 7 3,13 37, 3703. 2 4 2 , 4 8 2 3. c 3 4
A G16 9 s' 2 ’. 2 77, 7 1 5 to i 93 173, 7100 . 360 . 0 . 9
AG173 2 0 . 7 73, QV 1 5 4 4 . 80 6 3 , 3730, 272 . 0 . 0
AG171 2 0 . 3 76 , 5 A 5 2 2 . 0 0 130, 7800. 260 . 0 . 0
A G17 2 2 1 .2 74, 5 1 4 81 2 .03 * 33, 6300. 2 4 2 . 0 , 0
A G i 7 3 2 0 .2 83, AA* 5 8 1 . 93 13, 7303. 252 . 0 . r>V.
A b 1 7 4 2 0 ,0 74 , 5 1 5 Cl 2.73 91, 5333 . 192 . 3 .
A G i 7 5 2 0 , 0 77, 5 A 5 3 2.13 17, 6 1 0 0 . 192. 0 . 2
AG176 2 0 ,0 75, 5 A 4 9 1.93 17, 6 0 3 0 , 142. 3 . 0
A G17 7 2 0 . 0 80 , 5 1 5 5 1.63 13, 5800 . 17 2 . 3 . n
A G17 3 3 0 . 0 73, 25 1 5 8 2 . 54 46 0 , 5333 . 9 2 . 3 , n
A G 17 9 -?O , 0 73, 31 1 4 7 0.94 S1, 6630 . 172. 0 . r>
AG1S3 2 0 . to 68 , 31 1 4 4 1 .73 14, 4 S 3 0 , 97 . 0 , 2
AG 1 SI 2 0 **« .<•* 43, 31 AX. 5 4 2 . 33 19, 4730. 142 . 3 . nto
AG132 ■*><L 0 . 4 71, 25 A 5 4 2.90 1 6 , 3603, 132 . 3 , 0
A G16 3 0 fti X 69 , 25 1 5 2 1 . 13 42 , 3 50 0 . a 7 nX. ! ** * 3 . 9
A G19 4 '> £ j 63 , 7 1A. 5 4 2 . 1 0 34, 5833, 2 2 2 . ’0to 4 £
A 313 5 2 0 , 2 71, 8 1 5 2 2,74 42, 5632 , 2 7 2 , J . n
A G18 6 3 to!. 0 75, 8 1 5 3 2.53 28, 1230 . 1 1 2 . 3 . <7i*
AG187 2 0 . o 73. 8 1 5 6 1.83 14, 4900 . 2 7 2 . 0 , >
AG138 2 0 . 8 78 , 5 1 5 6 4 .73 29 , 6333. 362 . 0 . •9
A G13 9 2 0 t 7 76 , 5 AJ. 5 6 2.63 2 2 . 5403 , 340 , 0 , £
A G 1 ’A 2 2 r%ii . 3 75, 5 1_ 5 1 4 . 53 31, 4720, 232. 0 , ,ny,.
A b i 9 i 2 0 . 0 71, 5 r 5 4 2.73 19, 6 6 0 0 . 262 . <J | f?
A G192 p 0 . 0 76, 5 1 5 4 2.83 33, 5800. 2 70 . 0 . 2
A G 1 9 3 2 2 . 0 35, 5 A 5 4 2 . 63 23, 5730. 240. 3 . 9
A G 1 9 4 S 0 , 0 75, 5 A-L 5 4 1 -13 13. 5800 . 19 2 . 3 ,
A G19 5 3 0 n . V 75, 25 1 5 3 1 . 1 0 2 1 , 5 9 3 0 . 230 . 3 . to
A G 196 3 0 . 2 72, 31 1 5 3 1.43 133, 7803 , 162 . 3, 7
A G19 7 ~70 Olto 6 3 , 31 1 4 8 1 , 40 41, 2930. 190. 3 , 2
A G 19 8 p 0 * X 73 , 31 1 4 8 2 , 10 17, 5330 . < j.-, Q 3 . 9
A G19 9 p 0 .2 63, 31 A 6 j, . 83 133, 7033, 190 . 0 . r>
A G 2 22 2 0 <*. to 61, 31 A1 5
76"
3 1.83 60, 3830. 352 , 3 .
T 1974
RESURGENT DOHE GRID SAMPLES
3 AMPLE SOIL * 0 ASP GEO RUM PH R G . HG FE-P Mr:-P f E - 0 h* \| —











C AR . 
,50 16, 5 8 j 3 , 2lZ. ■A 7
A G 2 A 2 P 0 . 2 70 , 8 1 5. 2 •f,00 92 , 4 0 3 A 207 . 0 . rt
A G 2 7 3 2 0 . 1 73, 8 1 4 .7 5 , 70 23, 6400] 2 7 2 . £ « rt£
A G 214 r> 0 , 1 6 6 , 7 1 5, 9 7-J .20 62, 6 4 3 0 , 332 . 0 7
A 3 2 3 5 3 rxO 7 73, 5 i 6 .0 -i., 60 25, 7620, 232 . 0, 7
A b 2 2 6 2 0 i 78 , 5 A\A* 6 ,1 3 . 40 91, 13000. 292 , 0 , H£
A G 2 3 7 2 3 !i 78, 5 i 6 .■u C ,30 26. 5233, 322 . 0 , n&
A G 2 3 a 2 0 . i 77, 5 4X 5 .X 3 ,90 24, 6400, 232 . 0 , 7tv'
AG229 2 3 . 3 74, 5 1 5. 5 4 ,90 43, 2908 . 242 , 0 t 2
A G 2 13 £ 0 . 0 75, 5 1 5. 0 O .23 24, 2703. 142 , 0 t 7
A G 21 i 2 0 . 4 ai, 5 1 5. 9 * .90 162, 7400. 252 , 5520, f* .. r> ̂3^
A G 2 12 ?j nr. 0 73, 5 5. 7O . 33 17, 6 00 3 , A 7Am -*3 * 0 f?
A G 2 13 2 0 . 2 78, 25 1 5. 7o . 97 772, 6B00 . 212 , 2 , 7af>
A G 21 4 3 0 . 0 70, 31 i_ 4 ,5 2* .22 52 , 5800. 1 0 2 . 2 , 0
A G 2 15 "T 0 n* 71. 31 1 5 , 7 X .60 13, 5900 . 152 . 70
A b 2 1 o 2 0 # 2 73, 31 1 4 .7 4m . 60 94 , 5203, 382 , 0 , rt
A G 217 2 2 . 0 69, 25 ■iX. 5 . 9 *7%. 43 43, 6400 . 3l2 . 0 , a
AG218 2 0 . 4 6 9 , 25 1 5. / ci .33 39, 5200 . 152 . 0 , i£
AG2i 9 3 0 17. 71, 31 A 5. r7o O4* . 3 3 48, 4300 . 152. 0 • 7
A G 2 2 7 3 0 . 0 70 , 31 1 5. 2 2 ,13 4 4 , 2230, 172 . 0 . 7
AG221 2 1 (7« 6 3 , 7 i 5, 7 7w .70 26 , 5200, Gf .• 70 * T i, « O , rt
AG222 2 2 .0 82, 5 5. 3 4 .93 2 1 , 3300. lo2 . 0 , 2
A G 2 2 3 2 0 . 0 81, 5 A\ 4 ,3 2 . 53 55, 7200. 2 72 . 0 . 0
A G 2 2 4 0 34 , 5 1 5, 5 £ ,60 13, 6200. 2 /2 . 3 , (?
AG 22 5 2 0 .2 75, 5 1 5. 2 2 ,33 2 8 , 5430 . 242 , 3 , 2
A G 2 2 6 2 0 . 4 79 , 5 1 5 , 3 3 . 13 37, 5003. 222 , (AZ.J f n&
A G 2 2 7 ? 0 , 0 75, 5 1 5. .7tJ 0 ,88 26, 2403. 232 , 3 , n4>
A G 2 2 3 2 0 * & 75, 5 1 5, £ -L ,13 35, 4500. 222 , 0 , 7
A G 2 2 9 2 3 .5 77, 5 1 5. 3 3 ,13 25, 4903 . 232 , 0 , n'u-
A G 2 3 3 2 0 i• -b 76, 5 4 4 , 7 3 ,03 6 6 , 7 5 0 0 . 2 5 2  , D t r>.i-
A G 2 31 2 0 . 3 79 , 31 1 5 .4 £ ,33 2 1 , 2 9 0 3  . 1 y 0 . 3 . 7
A G 2 3 2 3 3 , » 73, 31 1 5 .2 7O . 77 23, 6700 . 1 1 2  . 0 , ii
A G 2 3 3 -) 2 . 0 73, 31 i 5. ■4X Jm .40 1 1 0  . 7800, 1 1 2  . 3 , 0
A G 23 4 3 3 c.. ’iJ 6 8 , 31 5. 3 iJ . 73 12, 2700. 1 2 2  . 0 ,
A G 235 2 0 . 2 6 9 , 7 -!X, 5. 6 2 . 53 22, 6333 . 232 . 0 , 0
AG236 2 0 .0 65, 8 1 5 . 4 2 .33 2 2 , 5333. 2 5 2  . 0 . 0
4G237 3 0 .0 71, 8 1 5 . 5 X .23 5 8 , 5100. 232 . 3, 7a*
AG23B 2 0 . 0 69 , 8 1 5. 1 1 .30 4 6 , 4 6 0 0  , 2 2 2 . 3 . g
AG239 2 0 . 7 84 , 5 1 5. 2 1 .63 50, 3720. 3 9 2  . 2 , 2
AG24C 2 0 . 1 31, 5 E 5 .6 £ , 92 373, 7900. 322 . 3 , 0
A b 2 4 1. 2 2 . 3 84 , 5 1 4 . 9 2 , 82 26, 5800 , 372 . 0 , 2
AG242 3 0 . 0 77, 5 I 5, 6 2 .22 39, 5803. 30 2 . 0 , 7
AG243 2 1 . 6 77, 5 1 5 , 7 a. , 43 15, 6 6 0 3  , 352 . 0 , A
AG244 2 3 7♦ 6 9 , 5 AX. 5. 6 X ,90 29, 4 3 0 3  , 2 5 2  , 3 , e
A G 2 4 5 2 0 .3 76 , 5 A<L 5. 6 2 ,73 17, 5503. 362 , 0 , 7
A u  2 4 6 2 1 . 3 78 , 5 0 5. 7 £ . 93 930, 5730. 322. 3 . (7
A G 2 4 7 £ 0 4* X 75, 5 I 5. 2 .63 4 4 0 j 6600 , 2 7 2  , 3 . 0
A G 2 4 a 2 0 f'f♦ iff' 75, 6 I 5 ,6 1 ,53 39, 4 9 3 3 . 2 0 2 , 0 , ,7
A G 2 4 9 o 0 . 0 6 8  , 8 1 5 . 4 7 , 42 39 , 5 3 0 3 , 1 1 2  . 0 . 7
A G 2 5 7 £1 0 , 3 6 3 , g 1 5 . 6 7o ,70 69, 5 3 3 0  , 2 - 2  . 0 , r>V
77
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RESURGENT DOME GRID SAMPLES










HG FE>P 1 -P FE - 0 V .j„
A-,251 2 3 . i 54 , 8 i 5.3 1 . 90 31, 4 5 0 0 # 210 . 2 , 0
A G 2 3 2 nr 1.3 6 2 , 9 ■i 5.3 3.00 380 , 4700. 342 , 0 , r*X
A G 25 3 4 0 . 2 67, 8 1 5.2 5,30 83 , 4230. 352 . "X'47 « ■7
AG254 >•>c. 0 . 2 63 , 8 1 5.2 2 . 30 42, 4600, 2 3 C . ■3 # 0
A G 2 5 5 c. 3.5 57, 8 4 . 9 5.53 170. 4800 . 237. 3 . «c
AG256 o(U. 3 . 3 34 , 5 1 5,5 1 .50 13, 510 3. 262 . 3 . 0
A G 2 5 7 2 4,3 37 , 5 4J- 5 . 8 4 . 60 51, 4 6 0 0 , 3l2 . :7if 74-
A G 2 5 3 2 2 . 2 32 , 5 u 5.2 2,60 52, 6 0 0 0 . 282 . O . (7
A G 2 39 2 0 . 1 77 , 5 1 5,1 0 , 6 6 2 0 , 6730. 390 . 0 , 0
AG262 o 0 . 1 73 , 5 1 5,2 2 ,33 43. 4303, 3 20 . 0 . 0
A G 2 61 2 3.3 30 » 5 5.6 3.50 63, 4 6 0 0 . n 7 0C i * 0 . 0
A G 262 p 3.1 77 , 5 ■i 5 , 6 1.93 26, 5330, 2 p2 . 0 .
A o 2 6 A 2 0.3 72, 6 1 5.5 1 . 53 13, 5700. 262 , 0 • r>
A G26 A ? 3.3 68 , 6 1 5.5 0.93 14, 2930. 162 , 0 , 3
A G 2 6 5 x 3.3 85 , 6 1 5 . a 3,2.0 45, 6 1 0 0 . 252 . 0 . 0
A G 2 6 6 p 0.3 62, 8 -< 5.4 2 .80 43 , 4330, 162 . 0  . , 7
AG26 7 2 0 . 1 41 , 8 A 5 .  8 3.63 353, 7000, 252 . 3 , 1?
A G 2 6 3 2 0 . 2 63 , 8 1 5,8 3.2 0 66 , 5100, 222 . 3 n
A G 2 6 9 C 0.4 65 * 8 6 .  2 2 ,23 33, 7000, 2 2 0 . 3 ! ft"O
A G 2 7 2 2 4.0 77, 8 _ L 5,7 3,73 15, 5700 , 2 4 2 . 7 4 0 0. 270
A G 2 71 2 3.0 53 . 8 1 6,3 2.63 13. 4400. 252. 0 , 'u
A G 2 7 2 '■) 3 . 0 70, 8 AX 5 . 6 2,33 92, 6633 , 160 . 6120. 5  ̂?C, M
A G 2 7 3 Ta 2.3 ■33, 5 1 5.7 4.10 36 , 4930 , 230 . 0 , O
A j 2 7 4 2 0.3 7 3 , 5 4 5,3 1.63 76 , 5503 . 2 1 0 . 730 0 . »-> . n£ 4 V!,
A “ 2 7 S r>C-* 0 . 0 S3. 5 1 6 . 2 2,73 8 , 4000 . 250 • 4623 . 2 4 w
A G 2 7 6 2 2.3 85, 5 A 5.0 4.13 41, 5-203 . 350 . 3 . ■2
A G 2 7 7 2 3.5 8 2 , 5 x 6 , 3 3,00 31, 6233. 340 . /J * 2
A G 2 7 3 2 3.5 79 , 5 1• V 5,9 4.93 43, 5500. 370 . 0 , 0
A G 2 7 9 2 2 . 2 67, 5 0 5,2 1.93 33, 3300 . 2 1 2 . 0 . n.<1
A G 2 3 3 2 1 . 2 55, 6 1 5.3 0,33 23, 5532, 250 , 3 , 0
A G 2 H1 0.4 73. 6 I 5.7 2 . 50 34. 5000 . 3 a 2 . 3 . 17
A G 2 3 2 2 2 . 2 79, 6 1 5.9 2 . 30 24 , 4230. 210 . 4803, 232
A G 2 3 3 2 0 . 1 53, 8 1 5 . 1 2 .81 67, 3900. « 7 0j, .■' * 3 , 0
A G 2 3 4 p 0.3 35, 8 1 6.7 2,50 230, 8730 , 322 . 3 , ,7
AG235 2 3.5 66 , 8 AX 5,6 3.50 130, 6 4 00. 250 . 4323 , r« , n£ 1 I<L
A G 2 9 6 4. 1 . 7 69, S AX 4 . 7 3.10 89, 5330, 220 , 3 , ,7
AG287 2 2 . 6 67. 8 1 5 . 4 3.70 69, 4 0 0 3 , 230. 0 , 0
AG233 2 0 . 0 67, 8 1 4,9 1.80 17, 3700. 220 . 0 , 0
A3299 2 0.3 72, 8 1 4,7 1.60 2 8 , 4003, 210 . 0  . 0
I 1974
LONG MAI.,.U.:Y GRID SAMPLES
S a m p i r SOIL 0 ASP GEO PUM PH ORG. HG PE-P y; -.j - P ~E - 0 V ‘ ! -
02 V , U N ) ECT ICE 0 AR .
V fH ft ft *<5 v ■-J 49 U 1 3 0 r*7J 73 , I4 /. 6 4 0 , 65 28, 31-30. 2 12 • 3 . '?
NG322 3 3 fts) 73 . 14 6 3 2 , 49 2 2 , 910 0 , 232 . 7* n\ :ft "* ft "7 'i <J V 0 ~7 0 0 74 , 14 5 6 J.53 1 6 , 3530, 2 8 2 . 0 , ft
NG004 3 0 0 73 , 14 0 6 3 3,73 13, 6330 . 272 . 3 ft
N3005 3 0 00 75, 14 2 6 3 2.59 IS, 5833 , 252 , 3 , ft
NG306 3 0 0 75. 1 4 7 5 9 3,72 1 2 , 8033 , 2 / 5 . 3 , •y
NG007 3 0 3 73, 26 m& 6 3 2.97 13 , 7230. 3 , -2 . ■3 , ftk/
N G 0 ;3 8 3 0 0 73, 1 4 0 6 3 3.54 13, 5530 . 272 . 3 , ft
NG0G9 3 0 3 73, 14 0 6 4 3.65 65, 4533. 192 , a ft
NG3X3 3 0 3 72, 14 0 5 4 2.57 2 2 , 3 1 3 3 , 252 . 2 ! 0
MG011 3 0 3 72, 31 010 5 5 2 . 68 1 2 , 5100. 240 . 3 , 0
N G 0 1 2 3 0 0 72, 31 0 6 2 0 , 75 7, 5030, 212 . 3 . S
NG013 3 3 0 73, 31 3 6 3 2.56 17, 5133 . H g , 3 , ft
N G 2 1 4 0 0 73, 31 0 5 9 3 . 5 4 1 1 . 5230. 332 . 3 . 2
NG015 3 0 0 74 , 31 0 6 3 2 , 63 13, 5933 . 132. nL
N G 0 16 3 V 3 69, 31 vl 6 6 3,30 16 , 3530, 19 2 * 3 . 0
iN 317 3 0 0 73, 31 0 8 4 3,56 14, 3 6 3 3 . l o Z  . kj 9 *7'U
N G 3 i 8 3 3 0 75, 14 0 6 1 3 . 66 11. 713 3 , 232 , 3 . 0
NG019 3 0 0 77, 14 ft0 5 7 3 . 40 30, 6900 . 352 . 3 , ft
NG327 3 3 3 77, 14 r%O 5 7 2.94 16 , 4230 , s. a  2 • r%&  * 2
NG021 3 0 0 78 , 26 0 6 1 2 . 70 13 t 5300. 332 , /j 7
M G 2 2 2 3 3 3 75, 14 0' 6 ft’a 2.91 13, 520 0 . 242, ft ftO
M G 2 2 3 3 0 0 74, 26 ■ft 5 6 3,55 9, 250 3, 162 , 3 , 0
N -j  0 2 4 3 0 3 68. 26 li 6 5 2 . 75 56, 7400 , 202 • 3 ,
NG025 3 0 0 71. 14 0 5 5 3,69 15, 3903, 292 . 3 . ■?
N G 3 2 6 7•V 0 3 71, 14 0 5 5 3 , 93 4 0 , 5330 , “t -; 7\J •*> -w • 3 , ft
NG037 3 0 0 71. 31 0 5 9 0,90 12, 6400. 2^2 . a , fti.
Ni G 0 2 S 3 3 0 72, 31 tj 6 5 3,34 13, 6503, 232 , 3 . ft
N G 029 3 3 3 72. 31 0 6 5 3.79 33, 613 0 , 172 . 5 9 0 2, 132
NG333 3 0 0 72. 31 3 5 6 0.77 15, 4 703, 140 . 3 . 0
NG031 3 3 0 71, 31 0 5 9 0 ,39 11. 2230, 30Z • 3 , 0
NG032 3 0 0 73. 31 so 5 6 2.52 10, 6103 , 150 . 0 • :?
MG333 •7 3 /* 73, 31 3 6 3 0 , 73 17 1 4 6 3 3 , 0 •* n £ u 4- • 3 « ft
MG034 3 0 0 73, 31 'a 6 6 3.61 19, 5103 . 152 , a . ft
N t j 33d 3 0 1 76, 14 0 5 8 1.30 113, 6633. 260. 3 , ft
NG036 3 0 0 73, 31 0 9 4 3.50 20, 9103 . 230 • niJ « ft
N G 3 3 7 3 0 0 73, 14 v3 6 7 0.91 25, 5333. 3 40 , 5203. 252
N G 0 3 a *7O 3 0 76, 14 3 6 3 3.51 25, 5203. 3 40 . 3 * 2
M G 3 3 9 3 0 0 65, 26 0 6 2 1.30 9, 7030 , 270 . 0 . ft
NG343 3 0 0 74 , 26 3 5 o 3 . 73 11, 7003, 2 b 2 • a , ft
NG341 3 3 0 72 , 14 0 6 3 0 . 75 31, 4703 . 240 . 0 , ft
NG342 3 0 71, 1 4 0 6 0.32 12, 7333. 2 72 • 0 , ft
N G 3 4 3 3 0 72, 31 0 8 6 2,47 22, g 2 0 0 . 252 . a , ft
NG3 4 4 3 0 0 73, 31 2 5 8 3 . 72 40 , 6 5 0 0. 272 , 0 ft
NG3 45 3 0 t' 73 , 31 m. 6 2 3.35 21, 6030, 2 4 0. 0 ft'71
MG046 3 3 ft 73 , 31 0 6 5 1.23 53. 7033, 0£  j. ̂  ■ 7903 . 2 6^
NG047 3 0 0 73, 31 ■ftV 6 1 3  . 72 25, 5 0  J 3 . 232 . 7>1/ % ft
■NG348 3 3 0 73, 31 ftO 5 5 £1.51 11, 2530, 16 0 . ft # n
NG049 3 7V 0 73, 31 ft 5 8 2.39 5, 2530. 1 '* 2 • 3 , ft
NG050 3 0 0 74, 31 d 6 0 2,31 9, 5 1 3 3 , 222 . 3 , .ft
79
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LONG UALLEY GRID SAMPLES
S a m p l e SOIL 
CSV .
•\ f*A d 
( I M )
ASP
ECT
GEO P U M 
ICE
PH j P G , 
CAR,
HG P£-P H-.-P p £ - 0 v *- 5 „i
N G 3 51 3 0 0 74 , 31 nj 5 4 0,65 13, 3630. 1 4 0 . *
NG-352 *7 0 0 73, 31 7 10 4 1.03 72, 2330. 210 . M
N G 2 5 3 3 0 •a 73 , 31 nJ 10 1 0,19 13, 310/1. 1 d £ . •'AO , -01
NG054 3 0 7 73, 31 2 6 3 0,66 23, 5430, 292, 3 t
N G 3 5 5 3 0 0 73. 14 r%: 5 9 3 . 47 11, ^130, 242 . 1 \
N G 3 5 6 3 0 2 73, 14 3 6 A C.76 13, 7032 , 352 , A* 2
NIG057 3 m 0 72, 1 4 /j 6 0 0.63 1 2 , 360 0 , 2 32 , 0 0
NG35S 3 0 0 71, 14 nd 6 r~1 3,63 50, 7300. 2 o2 , '71 $
N G 0 5 9 3 0 0 73, 31 0 8 2 0,39 50, 8103. 280 . 3 , 95&
8 ij 3 6 & 3 0 0 73, 31 8 'A 3,64 2 2 , 7200, 2 9 2 , 0
N 3 3 61 3 0 r/f 73. 31 /•*u 5 9 1.32 IS, 3103 , 24 0 . 3 , #7
NG362 3 0 0 73, 31 r%d 5 5 3,60 14, 5530, 202 . d f f*
NG063 7o 0 0 73, 31 n*'{j 5 3 3.76 13, 5 100 . 222 . 0 , 7
NG264 O 3 0 73, 31 3 6 3 3 .58 3 , 6 0 0 0 . 192, 0 . c*
N G 3 6 5 3 0 0 71. 31 6 ~7o 0 .97 1 6 , 5402 . 1 9 2 . 7 20 3 , 2 2 -
>J G 2 6 6 3 0 0 73, 31 3 6 1 0.79 14, 5230 , 232 . MA  a r?t-
NG267 3 2 0 73, 31 I) 5 2 3.56 24, 6 1 3 3 . 212 . 0 . .«*»V4
NG068 3 0 0 71. 31 3 6 a 3,59 9, 4633 , 182 . d « ■Z
NG069 3 0 0 73, 14 rx<o S 0 3 . 78 13, 6000 . 252 . 0 , 7
\; r  -» ■'i y ■j %j i jj 3 0 0 72, 31 7 7 9 0.31 30, 6530. 2 32 , 3 . 7
LG071 3 3 0 73. 31 7;tv 10 2 3.63 61, 8930 . 232 . <4' t 7
N 3377 3 <7!c 73 , 31 y* 10 5 0,57 46 , 7230. 32Z , 0 ,
N G 3 7 3 3 3 0 73, 31 10 5 3.82 35, 2430. 182 , 0 . 7
NG074 3 2 0 73, 31 o 10 o£-m 1 , 1 0 50, 6330. 282 . 0 . 7
Y G 2 7 5 3 0 0 73, 31 9 9 3 .25 13, 6 1 3 0 , 252 , 3 , j?
NG376 3 0 :<y 72, 31 7'O 6 5 1.33 65, 8300 , ? ' 2 , 3 , f7
NG277 3 2 0 73, 31 7 6 nir 3 . 63 17, 6 1 0 0 , 252 , 0 , 7
YG278 t 0 0 72, 31 H 6 4 3.51 55, 6830 . 2 ^2 . n e o . 132
N G 2 7 9 3 0 0 72, 31 rxO 5 0 3 , 64 13, 7230, -1 A 2Jm V> **» * d  « 0
Y  a> 3 3 9 3 0 0 72, 31 3 5 4 3.47 14, 2230. 102 • 0 , 7
Y-G281 3 3 0 73, 31 5 6 1 . 2 2 19, 3330 . n e . 3 , 7
NG332 0 0 73, 31 d 5 5 3 , 86 24, 6300 . 1 6 2 . 0  ,
YG283 7w 0 0 72, 31 3 6 ■7 1.33 37, 5333. 1 6 2  . 6320 , 160
N G 2 8 4 3 3 0 72, 31 3 5 4 3,66 18 , 3930 , 2 32 . •'0 7
Y G 3 3 5 3 3 r*-u 74, 31 3 6 3.47 9, 530 0 , 1 8  2  * 0 , 7w
Y G 3 8 6 3 0 2 73, 14 r%V 7 1 3.54 7  , 5300. 2 7 2  , 0 »
<Y -j 2 3 / 3 0 0 73, 14 0 6 3 3 , 48 17, 5533. 312 . 0 , i/
NG038 3 0 0 72, 14 H 6 3 2,65 9, 5203 , 232 . 0 » 2
Y j 3 8 9 3 0 1 71, 1 4 3 6 3 1 , 0 0 1 1 , 6500 . 252 . 0 ,
NiG092 3 0 0 73. 31 10 2 1 , 0 0 65 , 4700 . 272 . 0 . 7
.i 3 91 3 0 0 73, 31 r%o 9 9 1 .63 30, 2 6 0 0 . n  ■ 7 t 7
YG392 3 0 g 73, 31 r?\ 8 2 3 .43 26 , 5000 , 4 O d - d  * '3 >7
NG393 ~yO 3 3 73 , 31 Oj 6 a 0.73 12, 6303 . 192 . ■■3 r-̂ »
NG394 3 0 0 72, 31 3 6 7 0.72 13, 6603, 2 6 2 . r>-d t 7
YC395 d 3 3 73, 31 Of 5 6 3 , 49 17, 3102 . 192 . 71 7
YG096 3 0 0 74 , 31 ;?f 4 8 0 . 68 12, 2400 , 132. ■j , zM r* “7^ ' s O t / 3 *7%» 0 73, 31 O‘■a 5 2 3 .63 26 , 5 100 , 2 1 2 ,
NG398 0 0 73, 31 •o 5 3 3  . 99 19, 39 00 . 2 2 2  . 3 .
YG399 3 0 0 73, 31 5 4 3  . 68 12, 2403. 1 0  2 . /j .
N G 1 2 3 3 0 0 7 1 , 31 3 5 r* 1.23 7 , 4630. 112 * a ,
80
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LONG G A L L E Y
s a m p l e : S j I L 7Lr ASP GEO P U 9 PH
0 2 V . ( M) ECT I CE
h g i c i 7 0 72, 31 o 6 .1
y G 12 2 x 0 0 73, 31 n 5,8
YG173 ~z 0 3 73, 14 71 6.1
N S1 M XJ 0 7 73, 14 .7* 6 .
YG1C5 3 0 ■O 73, 14 7 6 . 6
N Q l^6 3 T*jc/ a 73, 14 7 5.9
^ 'j .1 'I i 3 0 0 72, 31 9,3
NG128 3 0 u 73, 31 9 ,1
MG129 3 rt4/ 7 73, 31 0 10 * 6
N G U 3 7 0 i 74 , 31 7 7.0
9 ■•-» 111 3 0 0 73 , 31 71 5.7
Y G112 "7 0 7 73 , 31 7 5,3
‘JGli3 3 0 0 73, 31 n 5.3
Y G H 4 3 0 0 73 , 31 ■/, 6.2
NGllS 7*\ 0 3 73. 31 ■a 5 . 6
Y "116 7 3 0 73, 31 7o 6 , 2
NG117 7 0 7 73 , 31 £ 5,8
y g 11 a 3 0 3 73 , 31 7 5 . 6
YG119 3 0 nli 73 , 31 (7i 6 . 3npi  ̂■,u U 3 0 0 75, 14 3 6 . i
N G121 9 2 0 75, 14 6 , 6
N G122 "7 3 0 73, 14 3 6 , 6
N G12 3 TO 0 ■7? 75, 14 3 3,2
NG124 3 7 0 73, 31 8 , 9
NG125 3 r*<j «y 73, 31 3 S.i
YG126 3 0 3 73, 31 6.2
NG127 3 0 o 73, 31 3 9.5
N G12S 3 0 0 73, 31 3 8 . 2
NG129 3 0 .■-*& 72, 31 4 . 3
NG133 3 0 3 73, 31 •J! 5,6
NG131 3 C!*1 74 , 31 0 5.6
NG132 3 0 0 74 , 31 3 6.0
YG133 "TW 0 OS 75, 31 'O 5 , 3
Y G13 4 3 0 0 31, 32 X 6,0
YG135 3 3 0 65 , 32 ■3 5,7
MG136 3 0 0 72, 32 3 5.4
NG137 3 0 0 73, 14 U 6.3
N G 13 8 3 0 0 74 , 26 0 6 , i
NG139 3 3 0 73, 26 5,8
N G 14 0 3 3 /J 73, 14 3 6 , Q
Y G141 3 ■7 0 73, 31 0 3.1
LG142 3 ,-̂5ky 3 73, 31 f% 8 , 4
YG143 3 fli 0 76 , 31 6 . 4
‘ i G1 4 4 3 3 7 72, 31 7 8 ,3
Y G14 3 3 3 0 73, 31 3 9 . 2
NG146 3 0 0 73, 31 8 . 8
NG147 *T-.J 0 0 73, 32 3 6 . 0
MG145 3 0 7u 75, 32 6 . 4
N G14 9 ? 3 0 74, 32 '7 5 . 6
YG15C T 0 7 75. 32 ■6 5,6
UK ID SAMPLE q
GRG. HG F E ~ P ;-p r r - Q  ̂*; —
CAR .
0.73 39, 4330. 1 ^2 , •I f
0 . 76 2 2 , 4430 , 193. 0
2 . 77 14, 5830 . 2 72 . 0
0,63 2 2 , 5 7 3 0 . 3 42 , ■fj , n
0 ,54 4 , 6530 . 332, y] ri
0,64 28, 3333, 260 . 0 , 2
3.14 25, 2 0 0 0 , 132 . 3800 . 1^2
3 . 75 17, 4030 , 2 32. r*so , f>l\r
3,33 20 , 2903, 132 . ",V.I , 0
0.99 2 1 , 6703 , 2 72 . Cdin 302
0,45 15, 6 8 0 0 , 210 . 3 , 0
3,97 13, 6 13 3 , 212 . 3 , 2
3.89 29, 5003, 172. r*Li * ?■
3,55 17, 51 3 Q , 170, 0 . 0
2,63 2 2 , 5000 , 212 , *'J « •y
2 ,62 B, 4000 , ^ OC £ ** * 3 ,
3.63 1 2 , 4830. 210 . 0 . r}
0.59 1 6 , 4200. 222 . 0 . 7
0,46 15, 3 2 3 0 , 12 2 . 2 , 7
0,65 13, 4930. 2 6 2 . 3 . 7
3,73 1 2 , 12300, 5l2 . y , 7
3 , 49 44 , 5 1 0 3 . 2 4 0, 4203 . 2 30
2 . 49 1 1 0 , 12303. 4 4 0, 0 9
0. 49 17, 1 1 0 0 0 . 39 0 . 7
3.21 13, 4 5 0 2 . 130 , f**9 • 7
0,53 2 2 , 5900 . 250 . 3 , 7
3,51 13, 6400, 293, 0!w 9 :J
3 , 92 1 1 , 5600, 2 9 0 , '■y • O
0,53 2 0 , 5200 , 232 . i'M49 9 7I.
2.33 8 , 5400 . 19 2 . 14 i£r
2 .51 2 1 , 2300. 172, ./} 7
3 , 74 1 0 , 5600 . 2 32 , 0 . r*
2.13 2 1 , 5830, 240 . 3 , 7L-
3 , 74 2 0 , 86 0 0 . 140. 3 ,
0,84 1 6 , 3330, 130, 3 . Z
2,52 23, 3500 . 14 0 , 0 , Q
0 . 72 39, 5900. 310 . !?
0,85 2 2 , 5500. 290 . 3 , r?
3.90 5, 1500. 112 , 3 , 0
0 .67 1 9 , 6730. 332 .  ̂* -1-a
0 ,47 1 0 . 67 0 0 . 250 , 0 . ry
3.27 62, 5300, 162 . 5303. 152
3 . 65 47, 5800 , 2 72 , 0 . ft
0 . 56 14, 6200. 272 , 3 , 'O
0.44 14 , 4 8 0 0 . 7 A 7/L 0 Al * U f 0
0 . 2 1 6 , 4600 , 19 0 , 3 , 7
2.61 1 2 , s •<Lt A* (J . 212 . 3 . ry
2.64 13, 6230 . 322 . 3 , )
0 . 77 29, 9600, 602 . 3 , £
0,65 36, 4700 , onf7 C C tj * 3 .
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LONG MALLEY GRID SAMPLES
3 4 i p | jr SOIL 





PH 09G . 
CAR.
HG F£-P m /;-P r e - o
MG151 3 3, 0 83 , 32 03 5,5 0.62 16 , 6 4 0 0. n ’ ■ Q c -  ̂• r>
93132 3 2 ,0 76 , 32 ftft 5.7 D . 8 2 9 , 4 o i) ft ■ C. u , 2l'0 * ;i t 2
LG133 7 2 .* 7 4 , 32 ft 5 . 6 0 . 73 2 , 5400 . 210 . 3 , 7
4 -j j. 0 3 2 ,£ 72, 1 4 7? 6 , 0 3.33 25, 7203. 320 . d ft£•
9315 5 3 ■%L.' , 73, l4 6.2 0.96 73, 4730 , 230 * 7 00 3 , ft A ft
•LU56 3 0 ,77 8 3 , 26 ft 6,0 3.32 16, 6200 , 202 . 3 , 7
NG137 3 0 .ft 6 8 , 14 ft 5 , 7 0.41 7 , 3303 . 250 . ft 7
N0153 3 0 .0 73, 31 2 7.9 3.37 33, 3200, 190 . ftft # ft&
NG13? 3 0 ,0 72, 31 ft 6.2 0.72 20 , 6200. 260 . 3 , ftft
NG163 3 0 .0 73, 31 7 6 . 5 3 , 66 17, 7403. 330 * 0 . 7
L ’ j 161 3 3 .3 71, 31 ft 1 f t 3.74 13, 6600. 320 * 0 , ft
N3162 3 ft49 « 71, 31 ft 7.3 3,45 21, 5100. 3 J 0 * 3 , ft.
N5163 3 0 ,0 73, 31 8.2 3.53 11. 9403 . 510 . 0 , ft
L ij 16 4 3 0 ,0 76 , 32 *o 6 ,1 3.63 15, 7000, 260 * 0 , ftft
9G165 3 0 .,0* 78 , 32 ft 5 , 6 0,53 13, 5530 . 132 . 0 , 5?
L 3166 "ft.) 0 .0 63 , 32 ft 5.9 0 ,34 13, 1100 0 . 190 , 3 , ft
90167 3 ft & .* 72, 32 ft 6 . 3 3,64 15 , 4700 . 230 , 0 , ft
NG168 3 0 .V 77, 32 nfj 5.8 3,63 23, 5003, 200 * d ft
90x89 3 3 .0 73 , 32 ft 5,8 3,65 17 , 4700 . 230 , )u • ftft
33170 3 0 .0 73, 32 ft 6 . 3 1 . 13 54, 6433. 2. 2 » 5503, 272
NG171 3 0 .0 73, 26 •'‘3 5.6 .3*69 10. 5000 , 400 . 0 , 0
•̂’17 c -? 0 .0 73, 14 ft 6,0 3.47 17. 5730 , 27Z . 0 . 0
V3173 -yO 0 .0 73 , 26 /*# 6 .1 3,56 29, 5730, 2b2 , 3 . ft
N 3 i 7 4 3 3. 2 73 , 14 0 6 .1 3 , 46 12. 5930 , 382 . ft 0
N 0175 3 0 .0 73, 14 ft 9.0 3.43 11. 5430 . 310 . 3 , .fttJ
NG176 3 0 .■-71*_/ 73, 31 ft 7,3 3,52 5 , 6230. 250 . ft 7
N 317 ? 3 0 , .o 73, 31 ft 6 , 6 0.70 14, 5203 , 230 . 3 , rt
NG173 3 0 , 0 71, 31 ft 5 v♦ u 3 . 43 11 . 5603 , 230 . 3 . ftft
NG179 3 0 ,VJ 73, 31 ft 6 , 4 3 * 62 11. 5400 . 310 . 7j 7ft
MG13 3 3 0 .0 74 , 31 ftft 5.3 3 , 43 9, 5330 . 212 , ft f 7ft
N G 181 3 0 .rya 77 , 31 ft 6,7 3,53 220. 6300, 4 3 0 . ftft * 0
NG132 0 ,3 6 6 , 32 ft 6.3 2,46 13, 5930 , 2 80 , ft ? 0
-3183 3 - 3 , 0 74, 32 0 6 . 4 1.00 13 » 653 0 , 190 , ft f 0
LG134 i 3, 0 75, 32 ft 5,3 0.63 11. 4600 . 190 , 0 . ?.
\;G185 3 0 .(Tf 70, 32 rtft 5,3 2 . 47 81, 'Aft ft n** ij ft ft: # 362 . 0 . n
-G186 3 0 ,«y 76, 32 0 4 , 9 3.66 14, 2300. 170, 0 . 7
NG1B7 3 0 .,7!w' 71, 32 r\ 5.8- 0 , 44 17, 5202. 240 , 2 0
L G13 6 3 0 . 0 77 , 26 ft 5.5 0,72 14, 10003. 222 . 0 , i?ft
M j 13 9 3 0 . 0 68 , 26 ft 5.3 2,72 463 , 6200. 230 * 3 , ftft
NG193 3 3. 3 70, 14 ftft 6.0 2,83 15, 3833 , 310 . 0 , ft
NG191 •7v,J 0 , 0 73, 14 ft 10 . 0 0 . 44 47, 6 6 3 3 , 35 0 * 3 , n
L G 19 2 3 3 . 0 7 1 , l 4 ft 8 , 3 3,63 17. 5530, 320 . 0 ft
N1G19 3 3 0 .0 73, 31 0 9,4 3,72 15 , 5330, 110 • 0 , ftft
i'i ‘j  19 4 3 0 .3 73, 31 0 6 . 0 0,53 7, 2430 , 180. 3 , ft
NLG19 5 3 0 . 0 73, 31 ft 5.3 3*60 12, 2600 , 232 . 3 , 7
■'•! 019 6 3 0 .0 73 , 31 ft 3 . 7 * 4 1 15, 4103, 230 , 3 . 2
N G19 7 3 0 .0 73, 31 ft 7.3 3.46 13 , 5733, n G f?£L 5 ** ' 3 , 2
M 919 8 3 0 , 0 73, 31 0 5,3 0,65 23, 2900 . 210 * n.ft
LG 199 3 0 . 71u 73, 31 7 6 . 4 0 .74 22, 6600. 252 • 0  i ft




s a m p l e SOIL 4 v ASP GEO P U M PH
OOV . ( Si) e c t I C E
N G 2 n 7 0 •3 74 , 32 0 5.6
3 9232 3 0 •0* 73, 32 5.6
Y 9 2 3 3 3 0 ,7i 71, 32 3 5,3
YG234 3 0 0 73, 32 7; 5,7
MG2L5 3 0 0 73, 14 7 5 , 4
N.32'36 3 0 *J 73, 14 7\ 6.1
NG2'*37 3 0 7* 71, 14 0 6 . 0
MG2G8 3 0 **a 73, 31 2 6,2
N3209 3 0 0 70, 31 0 8,7
N G 213 3 0 0 73, 31 n 8 .0
Y 9 2 H 3 0 ftJ -73 , 31 3 5.8
NG212 "7 0 2 73, 31 2 5.6
y •.; 213 0 0 0 73, 31 0 6 , 6
NG214 3 0<Li ■nt 73, 31 7 5 , 9
Y 3 215 3 0 75 , 32 0 4 . 9
N G 216 3 0 0 75, 31 5,4
N G 217 ?j 0 "7 7 6 , 31 nxo 5 , 3
N G 213 3 0 'Li 73 , 31 0 6.2
N 3 219 3 0 2 73 , 31 7 5.5
YG220 3 0 0 76 , 31 2 5 , 2
Y; j 2 2 1 3 0 3 76, 31 7£j 5 . 5
M G 2 2 2 3 0 :<3 73, 14 2 5.4
NQ2?3 -3 0 0 73, 14 r?.O 5,6
YG224 3 0 0 71. 31 0 7,4
N G 2 2 3 3 0 0 72, 31 r%U 5.4
NG2 26 3 2 3 71, 31 n 5,5
n  3 227 3 2 3 71. 31 rTt 8,2
MG223 3 0 2 73, 31 LJ 7.1
NG229 3 0 0 73, 31 5.6
N G 2 3 3 3 0 3 73 , 31 2 5.0
N3231 3 0 0 73, 31 2 5.3
NG232 o 2 rsXJ 72, 32 ,7; 5 . 7
N 0 2 3 3 3 0 0 75, 32 f,* 5.7
Y G 23 4 3 2 73, 32 na 5,6
NG235 ,71 0 73, 32 0 6 ,3
NG236 3 0 0 70, 32 0 5.1
N 9237 3 2 0 75, 32 0 6.2
Y G 2 3 6 3 3 0 71. 32 0 5.0
N G 2 3 9 3 0 0 73, 14 2 6 , 0
MG240 s. 0 0 73, 14 0 5.3
N G 2 4 i 3 3 0 6 8 , 31 O! 6 , 4
N ‘-3 2 4 2 3 0 ■r\:u 73, 31 PI 5,3
NG2 43 2 ?' 73, 31 O 6 7
NG244 3 0 2 73, 31 0 8 , 9
Y G 2 4 5 o 0 at: 73, 31 ■0, 5.2
N j ? 4 6 3 2 0 73, 31 7,7
YG247 3 2 7. 73, 31 0 5 . 9
NG243 3 0 z 73 , 31 u 5.3
NG249 3 •OfHJ 2 73, 31 01 5.7
MG253 3 0 ■V 74, 32 0 5.3
GRID 




FE-R M ' - : ™ P FE-G M m -
CAR . 
0 .41 13, 5332. n  i * <7 d a t- . 0 , HI
2.4 7 13 , 2530 , 142 . 3 . ,0*
3.57 22, 6233 , 252 , 3 , 3
2.52 16 , 6330 , 2/2 . -71ti 9 C5
0,53 23, 2830. 212 . i j f
0 . 51 13 , 4420 . 2 4 Z , PI•: v , 0
0.46 19. 6230, 2 52 , ',1 n
1.20 73 , 5200 , 28Z . 4823 . 2 92
0,53 8, 6930. 4 9 0 . 0 . 7
0.51 43, 6830 , 192, 3323 . 152
0 ,74 133, 5330 , 242 , 3 . Hi
1 .13 15, 6830, lie. 7* f*
3.11 15 , 1700 . o <77ty t 0t/
0.42 12 , 4800, 152 , 7*L* f H*0j
0.87 35, 7130 , 3 4 Z . n 7A/
2,57 12, 4 8 30 . 212 . ’-3 • ,n
0,59 9, 4 4 3 3 . 222 , £* .
0.75 17, 5730 , 232 . i) f -?
0,55 15, 4330, 2 4 Z , 0 « 0
3.92 16, 4500 . 122 . ij 9
0.73 17, 4300, 152 * •-J 1
0.60 15, 2800 , 212 . 9 * 2
1,70 22, 11030, 382 . 8 , 0
Q .53 25, 5000 . 222 , 0
3,63 17, 8600 , 322 . 0 , f̂
2,62 16 , 4730. 232 . 3 , ;7
2,39 35, 4103. 23 2 . 3 , 0
1,10 .17, 6533 . 2 7 2 . 8 , r't2.,
3,92 11, 5 d 3 3 . 2l2 * 0 » mtj
1 .42 69, 7320 , 6 8 , 0 , n
2,58 22, 3333 , 1 72 , 3 . 0
3 .64 27, 3830. 332 . 3 . 2
0.52 1900 , 6 10 3 . 2 6 2 . 0 , n•
3,35 7 , 5530, 162, 3 . ,7
& ,60 19, 2900. 2 4 2 , 0 , ;7
3.87 41, 4903. 332 , 3 , 7
0.32 5, 6000. 192. 4 403. 2 0 2
3.86 34, 2700. 1 9 Z , 3 . 2
3 .34 3, 5203 , 222. 0 . 7
0,93 22 , 6500 , 4 3 Z , 3 , n
0.53 20, 5300 , 272 . 0 , 2
2,66 9 , 5400 , 242 , 3 . 7W
1.12 19, 8233, 242 . 0 . -y
3 , 52 12, 5200, 222 . 3 t 3
3,76 22, 3003 . 1 o 2 , •*1 0
1 .33 5, 5 i 3 3 , 2 42 . c1 * 7
2.75 9 , 2933, 162 . 3 . 3
0.72 3, 4 8 0 0 . 18 2, 0 . 7
3.47 4 , 4103. 212 , 0, 2
0 , 47 31, 4200 , 232. 3 , Q
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LONG VALLEY GRID SAMPLES










MG FE-P MM-P re-o M : i -
'•< 0 2 51 3 0 8 7 i 32 0 5.7 0 . 72 17, 9 5 3 j , 3 6 0 . --1 fi
NG252 3 3 78, 32 'O 5.7 Q.55 15, 6520 ! 222 . A 2
NG253 3 0 0 76 , 32 A 6 . 9 3 . 37 110, 1800 . 552 . d , 7
NG254 o 7L> r\16 71, 32 ■a 5.5 1 , 00 12, 7020. 222 . y) 7
MG255 7̂ 3 OI 73, 32 c* 4,6 3.63 37, 3 50 0 . 282 . ? 7
NG256 7o 0 3 76. 26 /) 6,3 3,58 18, 6103, 262 , A g
NG257 3 3 72, 14 r\ 6.3 0 . 45 20, 15002. 310 • 8 30C. c 8 4
NG258 3 0 0 71, 31 <y 5 . 4 3 » 49 13 * 4000 . 280 . q 2
NG259 3 0 0 73, 31 5.1 3,55 32, 6103. 2 70 . 'a , 0
NG267 •3 0 0 6 6 , 31 0 5.6 0.52 11, 5800 . 2 3 2 . 0 . 0
M G 2 6 1 ~x 74s 0 78 . 31 0 8 . 0 3 . 49 45, 6400 . 2£0 • 3 •2
NG262 J V 0 73, 31 5.3 3.89 19, 3800. 240 . fG !?1**
UG253 J 3 r?tf* 73, 31 5.4 3,39 16, 2900, 170, 3 , 0
NG264 3 0 0 73, 31 5.9 1,79 13, 7600. 310 * 2
N G 2 6 5 3 0 0 75 , 31 'Cl'ij 6 , 4 3.21 16, 4600 . Io0 . ■ "* !7*4
'I G 2 6 6 "7o 0 0 73, 31 A 6.2 3.56 26, 4730. 230 . 0 , 2
L G 2 6 7 3 0 0 76, 31 ** 6 . 0 0.45 17, 6303 . 1 Q 7 VJ , r*
LG263 3 0 0 73, 31 >y 5.8 C .54 14 , 5900 . 1 9 C , :'A 2
N G 2 6 9 3 3 73, 31 0 5.9 2 . 46 22, 4230, 190 . 6 20 3. . *7 ^ 1^
NG27G 7o 0 7 73, 32 r*Q 6 .1 0,75 22, 4400 .  ̂ *.? u • 2
U G 2 71 3 0 -7 73. 32 r% 5 , 9 0,42 8 , 4433 . 190 . 2 . t i
N G 27 2 3 3 r% 75, 32 <J 5.6 ? , 51 23, 4300, 220 . :i j t ?!
N G 2 7 3 3 0 0 69. 14 /j 5.6 0,67 35, 2400. 2 20 . C* 2
L G 27 4 3 3 0 76 , 14 A) 6,3 0 , 43 13, 5303. 2 40, V3 f ■2
N G 2 7 5 3 3 2 72, 14 i j 5.9 0.71 10, 5400 . 0  * 7U -L ̂  • rx
NG276 'TO 3 0 73, 31 r\O 5.3 2,70 25, 3730, 2 4 0 . Z , 7
NG277 3 0 3 73, 31 f*i j 5.9 3,40 14, 2202. 160 . 1VJ . (?
NG278 3 0 73, 31 d 7.5 0 , 60 18, 7633. 320 . 3 . 0
NG279 3 3 3 73, 31 i£' 6,0 3,99 13 , 7330, 17 2 , 7 , 2
N 3 2 8 3 -To 0 73, 31 r< 5.9 0,68 22, 5 100 . 210 . 3 . .M>'ij
NG28i 7 0 0 73 , 31 Cx 6,2 0,47 11, 4700 , 0  A Q 3 , *x
NG282 3 0 0 73, 31 3 6 . 4 /• £j j * o o 22, 7 30 0 , 222 . :'A <J ,
L G 2 8 3 3 0 0 73, 31 0 6 , 9 3.34 44, 3603. 132. G ,
MG284 7O 0 JSf 73, 31 7j 7,4 3.33 13 , 1700. 122 , 3 . 2
NG285 3 0 75. 31 C-' 5,2 0.55 11, 2200 . 4k ■' ̂J, G L t 0 .
NG286 3 0 3 76, 31 5.7 3.64 30, 4900. 230 « 0 .
N G 2 3 7 3 3 0 73. 32 'Ct 5.6 2 . 90 18 , ^800 , 1 72 . 2) , 'fU
NG288 3 3 n*0 75, 32 i'C!kj 5.6 2,85 35, 4903 , 130 , 3 . 2
NG2 8 9 3 0 0 75, 32 0 5,9 0.29 13, 2700, 9 6  , 0 , r*
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HG FE-P M f\] — P FE - 0 9\j-
r A0Cl 3 0 .0 32. 6 ■C* 4 .msy I . 80 5, 7Q00 , 203 . 3 . 7K,
F a 3 0 2 w* 0 ft,$ d 31, 6 P. 5. MS£ I . 50 16, 6603 , 22 2 . 3 , f}
F A 0 1 3 3 7 -'X 70 , 6 7 5 .7 .50 17, 613 0 , 252 . 3 . Q
F A 0 3 4 "7o nA ♦ £ 79 , 6 6 .MS « .20 96, 6600 , 212, 0 . 2
F A 3 3 5
*vo 0 79, 6 0 5 .3 MS£ « j. "j 2030, 6 4 0 3, 152 . 3 . 2
F A 0 M 6 0 '7 * *1-' 31. 25 7*U 5 ,9 2 . 53 953, 4300 . 15 2. 3 , nr .'Hr*'? h .M A ,, 3 0 .0 81, 25 0 5 .6 j*, 83 223, 3700 , 102. 3 . 0
F A 0 J A 3 O .0 82, 25 0 6, 0 .70 320, 3670, 132. 3 , 2
FA 3 2 9 3 0 0 82. 25 0 5, rS0 c .10 220, 5600, 14 0, 2 , 2
[A0iO 3 O ’.0 82, 25 0 ' 6 .nc. i . 83 210, 4700 4 172 , 3 , 0
F A L 11 3 /•x5<y 83 , 25 o*y; 5, 6 , 90 250, 7600, 162 . 3 , 0
F A 312 3 0 . i 30 , 25 0 6, 5 2 . 83 21, 4 4 0 0, 202 . 5 6 2 3 , 190
F A 0 X 3 3 0 73, 25 k> 5, 9 4 .53 33, 5323 . 240 , 0 , 0
F A 0 x 4 3 1 .3 30 , 25 73 5, 4 -7. 13 27, 6300 , 212. r*tJ . 0
r A 0 15 3 0 /■*N, a: 30 , 25 ntiO 5. 9 A£ . 8 3 250, 5030 . 230 , 510 3 . 2 72
F A 0X 6 3 0 ft.. tJ 33 , 25 T’i 5, 6 i*.53 130 , 5833, 240, 0 , r>jL.r t *ih 7 3 0 ,0 82, 25 (7- 5 .Q 2 .13 15, 6303, 2 6 2 • 0 . 0
f a 31 a 3 0 . 0 31, 25 r* 5, 6 2 .73 40, 5 83 0. 360 , 0 . Z
F A 0 i 9 3 0 . 3 73, 25 fto 6 .1 2 .23 72, 5330, 272 . 3 , 2
PA02O 3 0 , 3 81, 25 0 5, 8 2 . 10 23, 6730 , 260, 0 . ri
F A 0 21 7 0 , 0 si. 25 0!sL 5, 7 d .20 54, 5520, 220. 0 . 0
F A 0 22 3 0 .0 32, 25 (?■ 5. 8 2 .40 16, 6403 , 322. 0. 0
F A 3 2 3 3 0 31. 25 0 Ey •Aw 2 . 4 0 22, 8600 , 260. 3 , ryb
F A 0 2 4 3 0 7 81, 25 p 5, 3 -i*.70 33, 86 0 0 . 302 . y * 0
F a 025 3 0 . 0 81, 25 f7. 5, 7 .53 1 9 , 5630, 272. 3 , 2
F A 3 2 6 3 0 7 9 , 25 0 5. k3 1 . 43 22, 8300 , 212 . 0 , 0
F A 0 2 7 7w fit■u , 3 78 , 25 .ft 5 .7 1 , 9 3 38, 5932, 270 . 0 . rylu-
F a 3 2 8 3 0 ft . # 73, 25 Lj 5, w 0 .27 35, 5000 , 332 . 3 . 0
:r A 0 2 9 3 0 ,3 73, 31 0 5 ,0 & ,42 16 0, 410 3, 190 . 0 , Q
F A O 3 3 3 0 .0 72, 31 0 5. 0 2 .00 13, 4800 , 272 , 3 . 0
F 3 0 a 1 ~7 0 .2 71, 6 MX73 5, 6 .33 73 , 3800, 170 , 3, PtA
FB0O2 3 0 .0 68 i 6 0 6. 4 & . 55 9 , 4900 , 1 / 2 » 3 , ft
FB003 3 0 . & 70, 6 P 5, 8 1 .10 33, 5x00. 150 . 3 , 0
F M 0 2 4 3 0 , 0 73, 6 VJ 6. 4 •i.93 19, 3300, 16 0. 3703 • 132
FB0 05 3 0 ,0 72. 6 H\ 6 .2 1 .13 140, 6200 , 132 . 3 . 2
F3306 7 0 ,0 71, 6 0 5. 6 y .79 33, 3603, 1 A 2 • 0 , 2
FP007 3 0 .0 7 1 , 6 0 5. 0 3 . 85 1 3 , 4400 . 162 , 0 , P
F 8 3 7 3 3 0 ,0 7 3 , 6 <7y; 5. * 0 .33 31, 1930, 152 . 0 . 0
F 8 3 0 9 3 0 , 0 72, 6 0 5. 9 <;,33 48, 4303. 152 , fH 0
FB0X0 3 0 .3 71, 6 Pii-j 5 ,<1 4 .93 123, 3600 . 132 . 0 f nt
rp Oil *7o 0 ,0 71, 6 ’/ ) 5. 8 . 40 69, 3300, 162 . MO  , 0
F 3 2 1,2 0 .0 72, 6 0 5, 7 2 .50 160, 4 7 3 0 , 190 . n\ 2
F 3 3 x 3 ■7 0 . 2 75, 6 2 e .> * 5 3 .63 69, 34 3 0 , 110 • 0  , H
F P 31 4 3 0 . 0 74 , 6 / j 5, 9 2 .13 52, 4200 . A r-. ?JL 0  £ • 3 . fl
F0013 3 0 . 0 7 3 , 6 rx 5. 6 2 .30 23, 5200 . 210 . 3 , n'O
F P 316 3 0 .0 72, 6 /y. 5 ,3 2 .30 52, 412 0 , 18C . 3 , 0
F 0 017 3 0 72, 25 F* 6 , - fo 1 ■ 10 23, 4303 . 180 . 0 . 7
FS0iS 3 0 , 0 73, 25 -OkL 5, Q .63 31, 4100 , 2 1 2 * 3 , n&
FA0X9 3 ,'*X . 0 73, 25 5 .-7O ,63 53, 4323 , 192 . 3 , 2
FP02O 3 0 *  v 73. 25 •ti<j 5, •7o .80 25, 2900. 190 . 3 , 2
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MG F r-p MN-P FE-0 M -
Pq 09 1 3 0 2 74 , ?5 £ 5 3 1 10 24 , 3033 , A w~ 0 -s. tJ * 0 . n<0
F9 322 •'} 0 5 76, 2 5 7 5 9 -L 4 3 17, 7700 , 2 o2 . rhdj f r>t.
P-393 0 4 74 , 25 'J- 5 4 2 4 0 2 2 , 6 1 3 3 , 2 2 2 . ■T r>
P232^ 0 1 75 i 25 5 3 90 22 , 5933 . 2 4 0 . r?w
PM023 3 0 3 75 , 25 3 5 6 70 23, 9323, 222 * 0 , 0
r 4 C 2 6 3 3 3 74 . 25 'T: 5 4 40 9, 4503. 212 . 0i-
F P j 2 7 3 0 3 74, 31 ?! 6 ij 2 10 38, 5000 , 262 , 1a , 0
r -i 2 7 a -*o f*kj 1 74 , 31 C~ 5 6 1 63 23, 6 6-33 . 2 6 2 . 0 , 0
F3229 3 0 2 74 , 31 7 5 8 0 9 3 37, 6230. 232 , 1 1 0 2 0 . 292
FP032 3 0 nc 73, 25 /**# 5 3 *L 83 1 2 . 5833. 31-2 . 2 , Q
FC021 2 l ccV 78 , 5 :!7: 5 6 3 2 3 170, 4632 . 132 . r%vj 4 n
FC302 3 0 0 74 , 5 r*V.i 6 5 0 95 2133 , 3630. 102 . 0 , 7.
FC233 3 0 1 73 . 5 p, 5 9 •». 3 d 47 , 2630. 152. 0 , Z
FC234 ~rO 0 r%■o 76, 6 03i } 5 8 -> 7X *v 83, 3 13 3 , 1 c ^ • 0 , fy
FC32S 3 0 ftlr‘ 74 , 6 0 6 3 65 410, 4730 , 16 2 . 0 . r>
FC336 3 0 O 30 . 6 0 6 X * 23 1 1 2 , 5600. 2 b2 . 0 , 2r r- ** i / "7VJ Vu C t 3 0 7 76 , 6 p 5 2 68 123, 3 8 3 P , 172. 0 , 2■ .* w * w 4J t, O 3 0 0 76, 6 0 5 5 J. 3 3 150, 4532. 19 0 . 0 , 0
F C 3 2 9 3 0 A4- 77, 6 P 5 6 43 iP0 0 , 7033 . 270 , 3 ,
F C 3 13 3 0 0 76, 6 5 4 0 0 2 40, 7530. 390 . 2 . ■*7
F C 3 11 3 0 5 75, 6 6 5 2 32 583 i 7000 , 340 , 0 . 0
FC012 3 1 6 78, 6 7* 6 OSkj 5 80 453, 7 13 3 . 310 • 0 . £
F C 3 i 3 3 0 •HJ* 70 , 6 0 6 5 /*r& 26 460 , 13030. 160 . 3 .
FC014 3 0 rr.Vj 82. 6 4 6 /-v 73 24003, 7 54 3 . 77 . 2 . 0
r03l5 3 0 0 77, 6 2 4 4 O 50 6330. 6903 . 53. 2 . 0
F 0016 3 0 2 76 , 25 0 5 8 2 13 360, 5000 . 240 . 0 , f*
F C 3 17 3 1 0 78 , 25 r% 6 3 2 8 3 703 , 8300 . 240. 0 . m
F C 3 1 S 3 0 3 76, 25 7 5 7 3 12 130, 6330 . 252 . 0 , r>&
r C 0 0 9 3 0 6 77 , 25 .0*iJ 5 7 7TO 93 510 , 1 1 2 0 0 . 280 . 0 . ?
FC323 3 0 0 75, 25 4 8 kL 82 140, 4900 . 252 . 3 , 0
F C 0 2 i 3 0 3 74 , 25 r*-o 5 3 33 32, 9900 , 2 7 2 . 3 . n'•C
FC222 2 1 5 77, 25 3 A 4 33 300, 9100. 440 , 0 , 2
F C 3 2 3 2 0 7 76 , 25 OS 5 2 4* 63 380, . 8703, 410 . /'“’I# f q
FC024 3 0 6 76, 25 iJ 5 3 c,v: 64 230 , 4233. 430 . *3 « r*
FC025 3 0 79 , 25 ?J 5 *14- '-•V 73 410 , 17022. 260 . 0 , O
FC326 3 0 0 78 , 25 r*.■o 4 ftw i 33 2 2 0 , 6 8 0 0 , 292 . 0 , p
FC327 3 0 0 80, 25 n 5 2 23 31. 8533 . 330 . 0 « &
F C 0 2 S 3 0 3 78 , 25 0 5 8 •i0. 33 290, 9500. 300 . 0 . Vg
FC329 2 1 2 73 , 25 Oi 4 5 2 1.2 65, 3803 . 310 . 2 . ?
F C 3 3 : 3 0 2 75. 25 0 6 2 i 22 4 50 , 6 0 2 0 . 232 . 6223. 'Z ̂  P. v -J *-*
FD001 3 0 0 80 , 6 0 6 •1 it'.- 23 52, 18 0 2 . 120 . 2 . O
F 2 0 0 2 3 0 0 85, 6 k-! 7 2 *■>ij 39 41 , 3230, 132 . 7300. 140
FO003 3 0 0 76 , 6 JL-* 6 3 w- 55 59 , 3333 , 1 4 0 « 0 . r>
F3024 3 0 0 39 , 6 nt 5 9 AJ* 23 63, 4503 . 150 . 0 , (}
F D 3 0 5 3 0 1 34 t 6 OS 5 6 2 63 79, 3330 . 160 . 0 . 7
F u 3 2 6 3 0 XL 30 , 6 *■*VJ 5 4 >; 57 41, 3600 . 230 . 0 , ?r* -* 't, -tr *5 v / 3 0 0 35 . 6 o*u 6 6 69 3 5 , 5330. 2 ^ 0 . 9302 , 7MnV 4-'
FD30S 3 0 0 7 5 . 6 r% 6 4 iV 75 53, 6532 . 260 . :j, nr n os ,•/ gU uJ / 3 0 0 32, 6 Vi 5 5 k- 77 110, 3830. 252 . 0 , p
F 2 01-2 3 0 0 33, 6 ? 6 9 0 53 82, 2530, 172 . 0 . S.:
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PH P G , 
A 9 .
H G F E ~P M : ; „ P F E-0 V • 1 „
r r •Tii 3 0 ,r<. 'V 32 . 6 0 5 . 6 I) .61 130 , 6730, ive. 3 , 2
P1312 3 0 79 , 6 75 6 . 3 2 .30 830 , 1 2 0 0 0 . 2 A 2 . M . fTi
F 0 3 1 3 3 3 . 2 30 , 6 3 5.6 3 . 33 2 2 0 0 , 6900 . 322. M ,
F C 314 3 0 r?. 84, 6 4,9 . 13 330, 4503 . 2 A 2 . 0 . n
r 0315 3 0 , 3 74 , 6 0 4 . 9 2 .57 480 , 1 1 U 3 2 , 3 - 2 . 2 . :?
F 0 3 16 3 0 r%. a -iV A » 25 0 5,6 r% . 48 1630, 9733 . 412 . y # 2
F 0 31 7 3 0 35, 25 0 6 . 2 £ .53 1 1 , 5430 , 2 u2 • 9020 . 262
F 0 2 18 3 0 .0 8 2 i 25 0 5.9 y .71 550, 5600. 322 . 0 , 2
F 0 3 19 3 3 . 0 78 , 25 T*rfu 5.3 0 .93 73, 5100. 332 . 0 . 2
F 0 3 2 0 3 0 . 0 35, 25 0 5,3 rjt,74 54 . 4 50 0 . 282 , 0 , r>V*
FG321 3 3 31 , 25 0 5.2 y .73 123 » 6 1 3 0 , 322 . 2 .
F 0 3 2 2 3 3 is? 79 , 25 r*iJ 5,4 2 .59 2 2 , 11303. 3 c 2 . 3 , fyVJ
F0323 3 0 .2 73, 25 a 5.4 y ,94 16 0 3 , 6403 . 302 , ■"i <) . 2
F ,024 7 0 . 0 30 , 25 0 5.9 0 ,59 2 0 , 8333. 3*2 . 7
f J2 p 5 3 0 ;r 79 , 25 r*a 5,5 0 .96 35, 7600. 352 . 0 , f?
F 0 3 2 6 3 0 , 1 80 , 25 3 4.9 1A .23 6 6 , 4900 , 272. 0 . £
F 0327 3 0 81, 25 0 5.5 1 .13 180 , 8703. 282 . 3 , 2
F 0 3 2 8 3 0 . 9 83, 25 3 5,3 , 43 833, 8403 . 232 . 0 »
F 0 0 2 9 2 2 . 0 73, 25 atj 5,6 J..73 2400, 9003. 262 . 7623 . 290
FG333 2 2 . 0 75, 25 Vj 5 , 5 . 93 4 93 0, 7400, 372 . 0 . 2
HC901 3 . 3 70, 11 0 6.3 0 . 64 17, 4630 . 3 4 2 . 3 , nL*
HC922 3 0 . 0 63 , 11 3 5.7 .94 33, 2730. 242 . 3 , 0
WC933 3 0 .0 78, 11 0 5.5 0 .73 23, 5900 . 332 . 0 , r>
WC924 7J 0 « # 73. 11 3 6 . 4 M3,67 24 , 6000 , *? Q O O * 4323 . 272
MC9L5 3 a .5 73, 11 sij 5.5 2 .03 36, 5703, 722 . 3 . 9
HC926 3 2 r*» <-/ 67, 11 r* 6 . 0 0 .69 23, 3000 , 192 . 3 , 2
HC321 3 0 0 76, 11 r*V 4.6 3 .89 1 2 , 3390. 422 • 3 . f?
HC022 3 0 .0 77, 11 0 5.4 0 .56 44 , 2500, 192 , 3 . 2
HC233 3 3 , 0 31, 11 ' 0 5.5 0 .59 19, 5400. 312 . 3 , 2
H C 0 2 4 3 0 . 0 77, 11 OfVJ 5,2 3 .51 34, 5300. 0 < 0C J. ** * 0 . 2
MC025 3 . 0 76, 11 0 5.8 3 . 76 27, 4 4 0 0 , 232 , 7320. 2 3 2
HC226 3 0 . 0 78 , 11 3 5,6 iJ . 6 4 8 , 6 2 0 0 . 352 . 0 , 2
HC007 3 0 . 0 78 , 11 tJ 5.5 « XJ v.1 14, 2500, 222 . 0 . 2
HC37S 3 0 ,0 76 , 11 0 5.2 V .81 2 1 , 3403. 26*2 . 0 . (7.**
H C 2 2 9 3 0 . 0 37, 11 0 5.9 "XL-*.75 2 2 , 5900 . 302 . 7020. 3-1-2
HC213 3 0 . 0 76 , 11 0 5.4 4 , 73 1 8 , 6 400. 222 . 7 32 0 . 'Z r? i 0 *
WC011 3 0 . 0 76, 11 3 5,6 n'O , 56 1 6 , 5200 . 3 42 . 0 , Q
HG312 3 0 , 0 75, 11 0 4 , 8 1 . 1 0 39, 3530, 312 . 0 , 2
H C 3 13 3 0 . 0 77, 11 3 4 , 9 M#* 56 23, 3300 . 332 . 3 2
W C d -1 4■ ■ i.' 3 0 * y 77, 11 0 5 , 4 03tJ , 77 23, 2 2 0 0 . 302 . 3 , 2
H G 0 15 3 0 .0 79, 11 0 4.5 .13 53, 4 6 0 3. 382 . 0 , 2
H C 3 1 6 3 0 . W 74 , 11 '"tV) 5 , 5 •4 .23 2 2 , 5300, 282 , 0 . nV.4
HC2 i? 3 3 73 , 11 rxO 5.2 *29 , 6 3 87, 4900 . 372 . •'3 , (7
H C 31 3 3 0 # • A.-- 73, 11 0 5.7 1A .13 48 , 5533. 412 . 0
HC319 3 0 . 0 73, 11 0 5.3 .73 23, 6400 , 6 5 2. 0 . 2
HC322 3 0 , 0 74 , 11 0 5 , 4 2 ,63 1 2 0 , 6230 . 332 . 7720. 350
HC021 3 0 r*» '/J 35 , 11 0 5,8 A .50 3 1 , 8030 . 272 , 0 , 3
HC222 3 0 . 0 87, 11 0 5 . 5 iA , 43 9, 7800. 382 . 2 . f?
H 20 2 3 7wU 1 . 0 87. 11 0 6.5 1 .70 14, 6 1 0 0 . 362 . 0 , 2
HC324 3 3 . 3 89 , 11 o 4.3 3 ,96 82, 4000. 4 7 2 . 0 . nt
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HO0^5 3 0,0 8 7 i 11 rx.'O 5 8 1-90 57, 13030. 3 6 2 . 0 . &u
W C 0 2 6 o 0.0 35. 11 5 3 3 , 75 15, 61 3 2 400 . 3 . 2
HC027 3 0 . 0 33, 11 r* 5 2 1'.03 19. 520u ! 333 . 0 , 7
H C 0 2 8 7* 0 . 0 32 , 1.1 C*' 5 4 1,23 39, 5l'3U . -7 17 O0 2 ̂ * 2 , 2
HC329 3 0 , 0 78 , 11 ry- 5 7 1.30 63, 6230 . 4 03 . 6723. 4 1 2
MC337 3 0 . 0 73, 11 03fj 4 9 8 . 43 1 2 , 3 4 3 0 . 272 , 3 , ft
HC031 3 3 . 0 75, 11 r*kl 5 7 0 , 74 143 , 5633 . 373 . 2 . Oi>
H C 0 3 2 3 0,3 76 , 11 & 5 4 3 . 99 172, 5733, 353 , 3 . Q
H C 0 3 3 3 0 . 0 73, 11 0 6 2 1.13 2 1 , 583 0 . 2 92 , 0 , 0
HC334 3 0 , 0 73, 11 O?iO 4 8 1 • 20 87, 3102. 4 52. 3 . 2
H C 3 3 5 0 , 0 70 , 11 [?■ 5 9 2 . 94 193, 5700. 273 , 3 . 2
H C 2 3 6 3 0 . 0 70 , 11 r*:o 5 3 3.39 63 , 2723. 262 . 2 . 7
HC03” ~To 0 . 0 67, 11 0 5 2 0 .49 93, 2700, 132 , '*yj , 2
H C0 3 8 3 0.3 65, 4 4 X X t) 5 1 J. * 2 iJ 40 , 4530 , 362 . 0 . n*1
PC039 3 0 , 0 73, 11 V* 5 J* 1 » 2 3 25, 9 2 3 0 . 2 52 , 0 . &
HC240 3 0 . 0 77 , .11 r* 4 4 0.73 58, 2830 , 382. 2
H C 0 4 i 3 3,0 70, 11 'iJ 5 4 0.65 280, 4800 . 322 . 3 , 2
HC042 7 3,0 67, 11 r?, 6 7 1 . 43 13, 5503 . 502. 3 . 2
HC243 3 0 . 3 62 , 11 0 5 6 1 . 1 0 39, 512 3 . 422 . n * 2
H C 0 4 4 3 0 , 0 32, 1 1 5 a 0.25 69, 6300 . 6 52 , 3 . 2
HC045 3 0 , 0 78, 11 0 5 3 1 . 1 0 17, 3100. 2 0 2 , 3. 2
H C 0 4 6 3 0.5 75 , 11 2 4 6 1 .33 33, 2 4 3 0 , 242 . 0 . 2
H C 0 4 7 3 0 . 0 74 , 11 vi 4 8 8 . 58 25, 3 13 0 , 212 . 3 , 2
'h C 3 4 8 3 0,3 73, 11 5 2 2.49 26, 3700. 312 . 3. 0
H C 3 4 9 3 0,5 70 , 11 0 6 0 0,53 30, 4103 . 222 , 3723 . 182
HC059 3 2 . 3 70, 11 U\ 4 7 3,61 1 6 , 3000. 202 . 3 , 0
HC351 3 0 . 0 71, 11 5 5 2.49 1230, 3833 . 262 . 3 , r>
HC082 3 0 , 0 76, 11 3 5 7 0,74 7, 3300. 212 « 0 . 7
HC353 3 0 . 0 76, 11 5 A 1.53 1 3 , 4330 . 192 . 0 . <?
HC254 3 0 , 0 74 , 1 1 ' rxO 5 I 0 . 8 8 2 6 , 4533. 352 , 0 , ,7
H C 3 5 5 3 0 . 0 77, 11 5 6 1.33 28, 6 8 0 0 . 45 2 » <5 « 2
H C 3 5 6 3 0 , 0 30 , 11 3 6 1 0.61 2 2 , 5500 , 6 8 2 . 3 . 0
NC357 3 0 . 0 78, 11 5 5 0 . 74 23, 2700. 0  0  7  C  * 3 . 2
H C 3 5 8 3 0  . 0 75 , 11 /•* 5 3 0 . 6 6 26, 4230. 2 3 2. 3 . 7
HC259 3 0 . 0 72, 11 3 5 6 0 , 44 30, 4320 . 23 2 • "X « 0t
HC063 3 0 . 8 73, 11 H 6 0 3.25 32, 2933. 1 6 2 . 0 , 0
H C 3 6 i 3 0 , 0 71. 11 r* 5 2 0,31 1 2 , 3930 , 16 2 . 3 , 2
H C 0 6 2 *7o 0 . 0 6 9 , 11 <7t 5 5 0,52 14, 3700. 192 . 0 , 2
H C 3 6 3 3 0 . 0 74 , 11 5 9 3.56 23, 4 8 0 J , 212 . 3 , 0
H C 0 6 4 3 0 . 0 72, 11 5 5 0.65 2 0 , 4 4 3 3  , 212 . 3 . 0&
H C 065 3 0 . 0 6 9, 11 6 CAu 0 , 52 15, 5l30. 182 . 0 f 2
HC366 3 0 . 0 73, 11 0 5 ■I 3.64 6 , 2900. « * -• 7X  i  L . 0 , e
; t f 't  AH i,, a  tj / 3 0 , 0 74 , 11 5 5 3 . 63 1 0 , 4 9 3 0 . O  ' 7 3 , 0
HC063 3 0.5 73, 11 !/; 6 1 1 . 53 52, 8 0 0 0 . 232 . 9 02 3 . 260
HC369 3 0 , 0 73, 11 r*/.> 5 9 3 . 99 67, 7330 . 232 . 7823. 222
H C 3 7 0 3 0.3 77 , 11 n 5 9 3,69 17, 7230. 2 7 2 , 3 , 7
HC371 3 0 . 2 73, 11 5 5 1 . 33 16, 4433 . 232 , rx•0 , 0
H C 3 7 2 3 0 , 0 71, 11 fp 5 7 1 .33 29, 4900 . 262 . ■iJ % 2
HC3 7 3 3 0.3 69 , 11 0 5 8 1 . 0 2 1 8 , 5400 , 312. .•**J  •
HC374 "7o 0,5 53, 11 7 5 2 1 . 3 3 1 2 , 4 3 0 0 . 242 , n■:J * 2
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HG F r - p — P FE -0
HC07S 3 0 . 0 40, 11 0 5 . 6 1-36 9, 4600 . 253 . 3 .
HC376 3 0 , 3 51, 11 fj 6 . 5 1.43 24, 7700 , 252 , 3 ,
NC077 3 0.3 59, 11 0 5.2 1.20 12, 2700 . 2 40 . 0.
HC373 3 0.3 58, 11 0 5 . 8 2.23 23, 5Q00 , 482 , 3 .
HC079 3 0 . 0 59 , 11 2 5.7 0,68 11. 5600 . 222. ».
HC082 3 0 . 0 61. 11 3 5.6 1 .00 25, 4100. 3 42 . 3 ,
HC081 ~ 3 0.0 64, 11 0 5 , 9 0,95 21, 4 4 00. 332 , 3 .
HC032 3 0.0 64 , 11 3 6 . 7 1.42 21. 5330. 380 . 5603.
HC0B3 3 0.2 66 , 11 3 5,5 2.23 13, 5800 . 370 , 3,
HC3B4 3 0.0 68 , 11 0 5.7 2.63 11, 3300 . 210 . r*
HC385 3 0.2 73, 11 0 5,5 1.10 22, 1730 , 222 . 0 ,
HC286 3 3.0 71. 11 0 5 . 4 0,74 9, 4 2 0 3 , 280 . 3,
MC387 3 0 . 0 73, 11 0 5.6 2 . 40 51. 6300 , 550 . 3,
HC3B8 3 0 . 0 89, 11 0 4 , 8 1.60 29, 4330, 2 2 . 3 .
HC039 3 0.0 70, 11 0 5,8 3 ,44 27, 5900 , 332 , •3 .
H C 0 9 ?■ 3 0 . 0 71, 11 2 5,4 0.35 15 , 3 10 0 . 192 . 3 ,
















SAMPLES FROM /-1j LEM t r a v e r s e s












H G F E “ P M : ( ~ P F E - 0 9 \J -
* ,■? ,t Ao « it j. 2 i .6 39, 5 Ot 5 6 3 .63 63, 5730, 16 2. 0 . f'ljL;
•j A 0 0 2 ?o 0 .2 44 , 5 5 7 j*..70 55, 4500 , 152 . 3 , n0 A 02 3 3 0 . 2 35. 5 r* 5 9 Wm .20 24, 5500 , 4 HE 7x .v O * 6 30 3. 152
G A 0 0 4 7O '7-0 .2 38, 5 r\V 5 8 .10 19, 5403. 137. 6522 , 132
G-235 3 ■7fJ . 1 4 8 , 5 (/. 5 3 .30 38, 6 13 3 . 140 . 3 , 70
G a 0 2 6 3 0 .2 65, 5 •3 6 2 1 .30 16, 7100 . i/e. 3 , ry
G A007 r-i. 3 73* 5 0 6 r\& IJ .83 400 , 4600 . 182. 3 , 2
G A 3 0 8 3 0 .0 73, 5 r*/J 6 5 , 96 26, 5300. 2 70 . 0 . fi
G A 3 3 9 3 0 3 93, 5 7 5 7 0 . 78 28 , 2803. 162 , 0 . 0
S A 3 17 3 0 . 0 88 , 5 i(j 6 n i.. 10 39, 3903. 16 0. 3 , 0
GA011 7 0 .0 83 , 5 n,SJ 5 7 A .10 14, 3800 . 140 , 0 . r?
GA312 3 0 • $ 91, 5 0 5 8 1̂ , 40 24 , 6 1 0 0 , 192 , 3 , fy
S '* 0 i 3 7 0 rjf 92, 5 n>,I 5 3 1 . 10 33, 3230 . 112. mV i t 0
GA014 3 0 , 2 91 , 5 7 5 7 1 .70 32, 4900 , 182 . 0 . 0
GA3i5 2 1 .5 93, 5 f7- 4 9 1 . 30 74, 5230. 252 , 3 . c?
G8331 3 1 . 0 47 , 5 7j 6 jj .10 100, 6230. 140 . 0, •7XV
r a > ob A y .. c 3 1 . 8 4 3 , 5 r* 5 9 2 , 3 0 44 , 6403 . 18 2. 8 , 7
GM033 3 2 .2 39 , 5 f? 5 3 i , 40 150, 6730. 212 • 0 , 7
GM304 3 ,3 41, 5 5 4 2 .10 200, 5600. A (7 2 _ ̂ • ■"3 7*i
GB305 3 0 . 5 4 6 , 5 0 5 4 AX. . 93 150, 6 1 0 0 . 210* 3 , 7
GP0O6 3 0 . 2 62, 5 0 5 6 . 90 89, 6400 , 2 3 2. 3 . *1
GB307 “Z•-V 0 , 3 73. 5 0 5 6 0 .23 14 , 5100, 210. 0. 0
G 9 03 8 3 0 . 3 73. 5 0 5 6 7 ,89 23, 4300, 190 , 0 . .■*»£
GR039 2 0 . 2 73. 5 n 5 3 1 ,33 4 3 , 4O30, 230 . 3 , 2
GR010 3 0 . 4 78 , 5 7 5 A 2 , 93 80, 5300 . 220 . 3 . 0
G 3 0 H 3 zJ , 3 S3. 5 7 6 3 2 .40 21, 5100. 260. 4323. 292
GB012 7j iJ . 2 92. 5 0 5 7 1 . 20 12, 5600. 1.90, 3, fl
G^013 3 0 . 0 90, 5 XJ 5 4 .60 6 3 , 4500 , 14 0. 8
G H 0 1 4 3 0 A 88, 5 r\}0 6 4 a .10 360, 7702. 130. 5020. 90
GP015 3 0 .0 92 , 5 0 6 6 1 .53 560, 7833, 152. 5023 . 132
GC02 i 7 •ij . .5 62 , 6 2 5 1 3 .13 10. 4l;30, 162 , 3 , z
G C 0 3 2 3 0 . 7 51, 6 r* 5 2 2 .20 16, 4500 f 192 . 0 , 7
GC033 3 n 1■» 47 , 6 r\ 5 TO 1 ,43 13, 3633. 160 . 3 , 2
GG034 3 0 .  1 47, 6 0 5 ?o i ,30 17, 3100. 180. 0 , 2
GG005 3 0 .  6 39, 6 n/ 4 8 4 ,20 16, 3700 . 91 . 0 , n
GC006 3 0 .2 31, 6 H 5 2 2 ,30 28, 7330. 182, 3 . 2
GG007 3 0 A 35, 6 0 5 2 ,20 10, 3100 , 172. 0 , fj%.
GC308 3 0 .2 41, 6 ry 5 3 2 .50 17, 4000 , 152. 5 22 3. 162
GC039 3 0 .  4 42. 6 3 5 4 3 ,50 29, 3 800, 110 , 0 . 2
GC013 3 0 .2 52, 6 0 4 9 2 . 73 13, 3800. 110. 3 , fJ£
G0211 7 0 .3 72 , 6 0 4 8 ? .30 160, 4100. 120 . 0 , 7
G C 3 % 2 *7 0 . 0 88 , 6 7a 5 1 7O , 94 10, 4200 . lo2 , 0 , 2
GC013 3 0 r* 93 , 6 c*/7 5 5 t i , 47 3, 3603. 182 . 0 . 7ti
G 8 314 3 0 . 4 91, 6 3 5 7 1 ,53 15, 4903. 350 , 3 . r?
G C 3 1 5 3 0 . 0 90 , 6 0 6 1 3 , 64 15, 5030. 16 2 . 0 . p
G C 316 7 0 . 4 92. 6 0 4 5 ■i .50 36, 5600, .  r?1 0  » 3 , 17
G C 317 3 0 . 1 92, 6 '3 5 2 7 .30 31, 4003 . 160. 6224 . 172
G G 0 18 3 0 *7. o 9 2 . 6 r*/j 5 4 v5 . 63 9, 413 3 . 132 . 4 , nvl
02019 3 0 . 0 95, 6 /) 5 9 i . 33 1 1 . 5600 , 152. 6323. 20F
GC02G 3 0 . 1 93. 6 7\ 6 1 ,33 5, 4330. l o 2 . 0 , 7W
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SAMPLES FROM GULLEY t r a v e r s e s








PH 0 R G . 
CAR .
HG F£-P M i ~ r F E-0
G C 321 3 0 . 0 92. 6 r 5 . 5 1.10 19, 5 P i-> l̂f . 16 0 . Or r*•’ aL? •/ >V J, s 0.4 ■59, 6 r \ 5.3 6 , 88 34, 4 3 0 3 . 3 6 2 • 3
00332 3 0.2 6 6 • 6 *J 5.3 1 . 40 12, 5530 . 250 . 0
G D 0 -  3 3 0.2 39, 6 Cl 5.7 2.50 90, 6200 , 240. 672 3
G 0 0 0 4 3 0.2 42, 6 r/L 5.9 1.73 40, 5200 , 292. 0
GO005 3 0 . 4 44 , 6 0 5.5 2.20 17, 5000 , 112. 3
GH006 . 3 0.2 29, 6 r%, 5.2 1.63 23, 5300. 252 . 0
GO007 T 0.2 29, 6 r»itJ 4.9 1.60 37, 4000 . 152 . 0
GO008 V' 0.2 40, 6 0 4 . 9 1.33 39, 3400 , 172. 3
GO009 3 0.3 39, 6 r% 5.2 2.90 28, 4630 . 162 . 3
G G 010 7v’ 1.0 56 , 0 5.3 5.13 37, 5700 . 152 . 0
GU011 3 0.1 73, 6 0 5.7 5,93 68 , 6200. 2 02 • 0
G : J 0 X 2 3 3.0 33. 6 9i 4.5 1.60 16, 5100 , 142 . 0
GD01.3 3,0 92, 6 i j 5.8 1 . 33 14, 4300 . 182 , 0
G rj 0 i 4 3 0 , 0 91. 6 6.0 2 , 39 23, 1600 . 9 9 . 3523
GC015 3 0.2 94, 6 0 6.0 1-10 20, 2200. 272 . /•»VJ
G C 0 16 3 0 . 4 94, 6 0 5.2 1,50 7 , 2200. 87 . 3
G 0 317 3 0.0 93, 6 5 .5 3.72 11 » 2300, 142 , 0
G C 3 18 3 0,2 93, 6 0 5,7 3 .51 17, 2900. 122 , 3
G 0 3 1 9 3 0.7 91. 6 P! 5.7 1.65 22, 3500. 132. a
r ̂ /-> ijt u ■ - 4 d 4 3 1.0 38, 6 r%tVJ 5.1 2 .1.3 25, 1900 . 14 0 . 0























A ViSi 0 0 7* o 77, 6
a v m 3 0 . 0 7 7 , 6
A Vi'2 3 0 ft, V 76 , 6
A *102 7 0 . 0 76, 6
A V1 2 3 *4 0 . 0 81. 6
A V13 3 3 3 . 0 81. 6
A V13 4 ~N 3 . 0 as, 6
AV104 f*/>,0 S3 , 6
A 9135 3 3 .0 94, 6
A V13 5 3 0 .0 94 , 6
A v IA 6 3 0 . 3 84 , 6
A i 0 6 3 0 . 0 94 , 6
A ViL7 3 0 .0 91. 6
A V1L ? 3 0 . O 91, 6
Avica ~T-.5 0 . 0 89, 6
a v 11 a -? 7W .0 89, 6
AV109 3 \0 .0 44 , 6
A v 1 0 9 3 0 I) 4 4 , 6
AViiC 3 \ 5 4 7, 6
A V110 3 & . 5 4 7 , 6
A V U i 3 0 , 0 71, 6
AVUl 3 jC/ 71 , 6
A v  112 3 ,0 65, 6
AV112 *7 0 -3? 65, 6
A V113 2 0 . 5 4 9 a 6
AVU3 0 n& . 5 49, 6
A V 1 i 4 2 0 . 5 43 , 6
A V 114 2 0 . 5 48, 6
A V U 5 3 . 2 58, 6
A V115 3 0 .2 58, 6
A V 1 i 6 3 0 . 2 63 , 6
A V i 16 3 0 . 2 63, 6
A V P 01 3 0 .2 6 6 , 6
A V2 LI 3 0 . 2 66 . 6
AV202 3 0 ,2 66 , 6
A V 2 2 2 3 0 .2 66 , 6
A V 2 £ 3 3 3 .3 6 3  , 6
AV203 3 0 . 3 6 3  , 6
A v 2 L ̂ 7 0 . 2 67, 6
AV204 7 3 . 2 67, 6
A v 2 7 5 2 0 . 2 59, 6
A92C5 2, nct) , 2 59 , 6
AV226 2 1_ . 2 4 3 , 6
A V 2 0 6 r\£ X ry,m VJ 4 0 , 6
A V207 2 4X . 0 67, 5
AV207 £ 1 .0 67 , 5
A v 2 0 S £ 0 *7 73, 5
A v 2: 8 2 3 , 7 73, 5
A v 2 m 9 3 Vj . 2 69 , 5









X 5 6 - .73 53
r% 5 2 2 . 00 44
7i 5 2 2 ry f% * CM' 34
7 5 1 2 .13 26
5 4 1 .50 120g 4 9 i .33 55
5 3 •"'V£ . 13 180
kr 6 2 2 .10 130
0 5 *f 1 • 13 31
VJ 5 3 •4.23 25
n 5 2 1 .40 30
'"X 5 A 1 .33 4 4
0 5 2 1 .43 1 30093 4 9 • 53 6207 5 7 * .13 170
c* 5 3 4X • 13 150
'it 5 4 1 .33 480
5 1 X .90 860
5 5 2 ,30 240
<!* 4 8 2 .50 450
C* 4 6 X .84 52
0 5 ■4X .33 73
y,! 5 yO 2 .23 63
ft 5 -?0 £ . 30 55
srt 4 8 2 .23 70PS*Lr; 5 i 2 .30 61
5 i 2 i 7 27tC* 4 a 2 . 23 36
0 4 9 1 , 53 26
rp. 5 1 .63 61
0 4 9 i .40 21
r%
/j 4 9 X . 43 80
0 5 4 2 . 93 35
0 5 1 2 . 8 3 33
5 7 4•4., 63 12
r* 5 ~yo .30 33
'U 5 2 2 ,30 31
'■ij 5 o 2 . 5 S 57
3 5 6 1 ,20 53.**WJ 5 4 , 43 25;7- 5 6 X .97 27
jU 5 5 0 . 99 6401 5 5 £ . 63 19
5 5 0 . 70 257 5 5 w .10 65
r*. 5 2 0 .10 74
7 5 4 2 ,60 33rr& 5 4<x 2 . 60 22
5 i X .20 20
5
92
3 . 40 13
f £ - p m .-p pr~o m - o
3303. 333 . 11003, r- ~m n C/'C
8900 . 322 • 0 . 7O 1 7, <-.0 Ay | 392 , 3 . ’?
1000 , 392 . 0 , 7
7330 , 272 , d , 0
8233 . 2 62 . 0 , z
P603, 232 , 0 . 2
6 2 0 0 . 232 . 0 , 0*<
3930. 252 . S3 . e
3300 . 212. 0 . 0
8300 . 3l2 . 0 . 2
8 2 0 0 . 322 , 0 , 2
7400 . 33 2 . 0 , 2
8003. ~i * 7y*J Kj * 3 , 2.
6600 . 272 . r*tJ f n
6630. 262. 0 , 7
3330 , 362 . 0 , 2
5500, 532 . 3 . &
2830. 7 ̂O f 0 . 2
3400 . 592 . 3 . 2
6600. 4 12 , 0 . 2
6500 , 362 . a , n'<-*
6400, 2^2. 0 , Z
7000. 3 40 . 0 . 2
5503 . 4 2 * 0 , 2
7230 . 422. 3 , 2
6000, 332 . 3 , 2
6000, 332 . 3 . 2
6 5 0 0 , 322 . 0 . 7
5630. 332 . 0 . 7,
7730. 330. 0 , 2
6 4 0 0 , 320 . 0 . 2
6633. 252 , 0 . 2,
6 4 0 0 , 250 • 3 . 0rl
8900 . 320 • 3 , ?
8 4 0 0. 320. 0 . f?
6800 . 272. 3 . 0
5630. 252 . 0 . 2
4 2 3 3 . 220 . 0 . pt-
3903, 2 20 . 0 , 7
2230 . n « r>2 x ̂ * 3 . 0
3830. 160 • 0 i"?O
3903 , 290 . 3 . 0
4900, 290 . •0. 7■0
4803. 250 , 0 , 2
5330. 250 . 3 , 7
4600. 23Z . 0 , 2
4 6 S 0 . 230 . 3 . 2
5400. 312 . 3 , nV.
7 2 3 3 . 320 . o , nL
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ANOVA s a n
S A H p 1 0 ■SOIL A 0 A S P CEO PUN PH
A V 2 1 0
0 0 V , (
1
I N 5 FCT
6 6 i 5
ICE
q 5,9
A / 210 3 .4. rf'I 66 . 5 5.1
A V 2 1 1 3 0 r? 72, 5 <r< 5.4
* >211 7 VJ £ 72, 5 q 5.2
AV212 3 13 0 71, 5 q 6 . 1
A 7 2 1 2 3 O 71, 5 y<j 5.9
A v 2 1 3 3 q 0 71, 5 n. 5,5
Av2l3 TV 0 O 71, 5 *•* 5.3
AV214 3 0 0 70, 5 0 5.7
A V21 4 3 0 0 70, 5 fT\ 5.4
A'/'2:5 2 1 71, 5 5,3
A V2l5 id 1 n.& 71, 5 7j 5,5
A V 216 2 0 71, 5 5.4
AV216 2 1 0 71, 5 2 6 , 5
A v301 vi 0 70, A O 5 . 7
A V30 i 3 0 1 7 '7/ aJ t 6 0 5.0
AV3J2 3 0 2 72. 6 fn 5 , 4
A v 3 0 2 3 0 2 72, 6 0 5.1
A V 3 0 3 3 0 1 72 , 6 n( 5 . 1
A v 30 3 3 0 1 72. 6 0 4,8
AV334 3 0 2 71, 6 n:vj 5.0
A V 3 0 4 3 0 2 71, 6 0 5.0
A V32 5 3 0 3 75, 13 2 5-1
A V 3 0 5 -? 0 3 75, 13 rttO 5,2
AN336 3 0 1 74, 13 r*i6 ' 5.3
A >'306 •? 0 1 74 , 13 0 5 , 3
AV307 3 0 1 68 , 13 0 5.1A "7 O; *7M V C) - V , 3 0 1 68 , 13 fj 4,7
A / 3 v 3 3 r*O 0 69, 13 vl 5.4
AV308 3 0 qU 69, 13 ntU 5.1
A V 32 9 3 0 0 77, 13 0 5.2
A V 3 8 v 3 'lr' 0 77, 13 q4; 5.0
A v 3 1 0 3 0 0 77 , 13 0 6.2
A 0313 3 0 0 77, 1.3 /j 6 . 0
A V 311 *?1 / 0 r*XJ 6 4 , 13 q 5.3
A V 3 U 3 0 0 64 , 13 q 5.4
A V 312 3 0 q'iV 68, 13 7 5.3
AV312 3 0 0 68, 1.3 0 5.7
A V 313 3 0 0 76, 13 0 5 ,6
AV313 3 0 q 76 , 13 q 5.2
A V 314 3 0 0 76 , 13 qAV 5 .1
A V 3 i 4 3 0 0 76 , 13 rn 5,1
A V 310 3 0 0 75 , 13 0 5.5
A. v 313 ~z 0 0 75, 13 0 5.2
A V‘ 3 16 3 0 /J 75 , 13 5.9
A V 3 16 3 0 0 75, 13 5,3
A V 4 0 i 3 0 2 70 , 13 3 5.2
A V 4 3 i 3 0 2 70, 13 q 5.1
A V 4 3 2 3 0 0 68, 13 q/; 4 . 5
A V 4 02 3 0 q 6 8 , 13 q 5.2
p l e s
C
 ̂’ J »
A R ,
HG FE>P M \j - P P E-0 V i -
2 10 4 4, 10020 , 4 2 0 . * 0q
C 20 26, 682 0 . -7 -7 n0 / <• * 0 , f\vl»
& 96 2 0 , 4 10 3 . 130. 3 , f>
10 1 0 , 5220. -i 04, T *-> . 0 . y
1 10 83, 4900 , 2 2 2 . 0 . (7.
c 1 1 17, 7500, 220 . 3 . 0q 53 1?. 4400 , 210 , 3, 0
'& 55 2 2 , 4200 . 210 . 3 . 0
59 1 8 , 6000 , 220 • ’ 0 . 0q£ 72 13, 5003, 232 . 0 . f»it/
2 20 38 , 4300. 180 . 0 . £
ii 10 65 , 3 9 0 0 , 202 . q1 40 150, 6 50 0 , 160 . 3 , 3
1 70 160, 4 4 o 0 , 140 , 3 . '/A
2 30 27, 6300. 332 . 3 ♦ 0
2 30 15, 6530 , 310 . 3. 0
2 60 30, 7 0 0 0 , 310, 8 , 0
2 40 35, 6400 . 7 n f?\} iu *- * 3 , 0
1 60 2 0 , 5800, 2 2 0 . 3 , ai,-
so 29, 5000 , 220 . 3, fy
A 70 16 , 6200 . 220 . 3 , 0■1 70 51, 5103, 202 . 0 , 01 60 20 , 6303. 250 . 0 « 0
£ 7 0 32, 613 0 . 250 . 3 . 01 4 0 1 1 * 3000, 190 , 0 , j
1 40 12 » 3430, 190 . e
2 00 5, 6030 . 210 « 0 ̂ 0
2 10 5 , 5700. 210 . 3 , 0
73 7 , 5700 . 242 . 3 . 0
4. 80 a, 5700. 238 . r*ij « 0
60 1 2 , 3330 . 180 , 0 , 0
X 60 13, 2500. 160 • 0. y4 33 13, 6 6 3 3 , 210 • 0 . 2
33 1 6 , 7800, 220 . y , q•*1 33 1 5 , 6333. 160 . r% . 0*•X 13 1 4 , 4730 . 1 A 7.1 V A • 3 . .?
1 13 2 0 0 , 7800. 2 ■ 2 • 0 , 01x 23 30, 4500 , 190 , 3. 0
0 98 33, 4900 . 230 , 3 . 0-t 00 3 9 , 5400, 2 4 0. 3 . q/y
1 13 1 6 , 3408, 2-2 . 3 , 0
1 20 19, 4080, 220 . %J * 0
3 61 26, 5000 , 190. 3, q
0 54 1 8 , 4500 , 4 U . VX Y* * 3. 0
1 30 43, 6930. fk C?* 5 50 3. 2 40
TU 97 24, 4700 . 22 0 . q % 01 40 13, 5383 . 220 • 0 . 0
AX 43 17, 5100. 212 . -1>v . 0
X 00 48 , 3800. 170 . 3 . 0
1 23 3 9 , 2800, 1 / 0 . 3, 0
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A M O V A  S A M P L E S
S a m p l e  s o i l  ao a s p g e q p u m pm
DEV . (IN) ECT ICE
A V 40 3 3 0.3 67, 13 r%tJ 5.7
A V 4 M 3 0 0,0 67 , 13 0 5,0
A V 4 /: 4 3 3 . 0 67, 13 5.3
A V 4 ? 4 3 0.0 67 , 13 4 , 9
A v 47 5 3 0.0 72, 13 T'. 6 . 1
A 7 4 7 5 3 0.0 72, 13 ft 5.3
A v 4 0 6 3 0.1 72, 13 mft 5.6
A V 4 E 6 3 0.1 72, 13 0 5.3
AV437 3 0.0 73, 13 f*■£j 4 , 7
A v 4 '£ i 3 0.0 70. 13 , 0 4 , 9
A A 4 0 8 3 3.2 71, 13 0 6 . 7
A V 4 2 8 3 0.2 71, 13 0 6 , 5
A v 409 3 3,0 72. 26 5.4
A V 4 0 9 3 3.3 72. 26 .+% 5.2
A 7 4 i_ 0 3 0 . 3 73, 26 0 5.8
A v/41,9 3 3,3 73, 26 3 5.2
AV411 3 0.0 73, 26 0 6.0
A V 4 11 3 0.3 73 , 26 3 5.9
A V 4 i 2 3 3.2 73, 26 0 4.3
A V 410 3 0.2 73. 26 r*.ft 5.4
A V 413 3 0. 0 76 , 26 V 4.6
A V 4 i 3 3 0.0 76, 26 0 4.3
A v 4 i A i 0.0 77, 26 0 5 .1
A v 4 L 4 3 0.2 77, 26 5,0
A V 415 3 0.2 6 5 , 26 3 5.2
A ■'/ 415 3 0.2 6 5 , 26 0 5.4
A V 41 o 7\y 0.3 63, 26 0 5 . 7
A •/ 416 3 0.0 63. 26 0 R A
G P G .
CAR .
H G PE-P M N - p FE-Q H M-
3 . 61 9, 4220, 162. 0 . 2
3.93 12, 4100 , 162. 3 . nft
3-63 33, 4500. 170 . 5823, 182
0.72 24, 3800. 152 , 0, 2
3 . 51 64 , 6600 . 212 . 6223 , 2lZ
3 . 34 20, 6020. 222. 3 , 2
3.93 13, 3230. 182 . 0 . I-*1
1.30 12 , 3303. 192 . 3 , 0
3,84 15, 4800. 182. 0 , 2
1,00 11, 4500. 182 . 3 . 2
1.23 16 , 5600 . 242 . 0 . 0
1 ,23 1 8 , 6300. 272 . 0 , ft
1 . 03 8, 6300, 212. 0 , 2
i > 13 10. 6800 , 212 . 3, 2
1 . 83 9 , 6203 . 222 . 0 , 2
1.73 8, 5100 . 232 . 3 . 2
2.90 25, 6700 , 262 . 3 . ft
3,10 38, 54 00, 252 , 0, 0
1.53 23, 7100. 2 22. 8 02 0 . 262
1.43 51, 3630. 2o2. 0 , 2
1.50 13, 4930 , 99 . 0 , 0
1.60 15, 4403 , 112. 0 , 0
1.50 21, 3730. 132 . 0, 0i =5 7 29, 5200, 122 • 2 . 2
1. 63 1 6 , 5300 . 232 . 0, 2
1.60 1 6 , 8 2 0 0 , 282 . 0 , nft
1.53 13 , 7500 , 26 2, 3 , nft






2 7 3 . 29 6 . 23 9 . 222 . 2 0 5 . 1 8 8 . 1 71 . 154. 137. 120. 103. 9 6 . 6 9 . 52 . 35 . 18. i ,
27 4 . 2 5 7 . 2^ 0. 22 3 . 20 6 . 189. 1 72. 155. 138. 121 . 104. 3 7 . 70 . S3. 36 . 19. 2 .
27S . 25 8 . 2*1 . 22 4 . 20 7 . 190. 173. 156. 139. 122. 105. 9 8 . 71 . 54 . 3 7 . 2 0 . 3 .
27 6 . 25 8 . 24 2 . 22 5 . 20 9 . 191 . 174. 157. 1 4 0 . 123. 106. 99 . 72. 5 5 . 3 8 . 21 . 4 .
2 7 7 . 260 . 24 3 . 2 2 6 . 2 0 9 . 192. 175. IS 8 . 1 41 . 124. 107. 9 0 . 73. 5 6 . 3 9 . 22 . 5 .
27a . 261 . 244 . 227 . 21 0 . 1 9 3 . 176. 159. 1 42 . 125. 1 0 8 . °1 . 74. 5 7 . 40 . 2 3 . A .
279 . 262 . 245 . 22 9 . 21 1 . 194. 177. 160. 143. 1 2 6 . 109. 9 2 . 75. 5 8 . 41 . 24 . 7.
29 0 . 2 6 3 . 2^6. 229 . 2 1 2 . 19S. 179. 1 61 . 1 44 . 127. 1 1 0 . 9 3 . 76. 5 9 . 42 . 25 . 9 .
291 . 264 . 24 7 . 23C. 21 3 . 196. 1 79 . 162. 1 45 . 129. 111. 94 . 77. 6 0 . 43 . 26 . 9 .
2 8 2 . 2 65 . 248 . 231 . 21 4 . 197. 190. 163. 146. 129. 1 1 2 . 9 5 . 78 . 61 . 44 . 2 7 . 10
29 3 . 26 6 . 2 4 9 . 2 3 2 . 2 1 5 . 198. 181 . 164. 147. 130. 113. 9 6 . 79 . 6 2 . 45 . 2 8 . I 1
2 9 * . 26 7 . 250 . 2 3 3 . 2 1 6 . 199. 182. 165. 1 4 8 . 131 . 1 1 4 . 9 7 . 9 0 . 6 3 . 46 . 2 9 . 12
299 . 26 8 . 251 . 2 3 4 . 21 7 . 2 0 0 . 183. 1 6 6 . 1 49 . 132. 11S. 9 8 . 81 . 64 . 4 7 . 3 0 . 13
2 0 6 . 2 6 9 . 2 5 2 . 2 3 5 . 2 1 8 . 201 . 194. 167. 150. 133. 116. 9 9 . 9 2 . 6 5 . 48. 31 . 14
2 8 7 . 27 0 . 2S3. 2 3 6 . 2 1 9 . 2 0 2 . 195. 168. 1S1 . 134. 117. 100. 9 3 . 66 . 4 9 . 3 2 . 15
2 98 . 271 . 25 4 . 237 . 2 2 0 . 2 0 3 . 1S6 . 169. 152. 135. M 8 . 101 . 8 4 . 6 7 . 50 . 3 3 . 1 6
2 8 9 . 2 7 2 . 2SS. 23 8 . 221 . 2 0 4 . 187. 170. 153. 136. 119. 102. SS. 6 8 . 51 . 3 4 . 17.
Sampling scheme for the r e surgent dome grid (AG samples).
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17. 3 4 . S i .  6 0 . 8 5 . i 0 2 . 119. 136. 1 S 3 . 170. 107 . 204 . 2 2 1 . 238 . 25 5 . 272  . 299 .
16. 3 3 . S 3 . 6 7 . 8 4 . 101 . 118 . 13S. 152. 169. 196. 2 0 3 . 2 2 0 . 23 7 . 2S4. 2 7 1 . 298 .
IS . 3 2 . * 9 .  6 6 . 8 3 . 100. 117. 134-. iS t .  168. I0S . 2 0 2 . 2 1 9 . 2 3 6 . 2S3. 270  . 29 7 .
14. 3 1 . * 8 .  6 5 . 8 2 . 9 9 . 116. 133. iS 0 . 167. 184. 2 0 1 . 2 1 8 . 23S . 2 5 2 . 2 6 9 . 29 6 .
: 3 . 3 0 . 07. 64 . 8 1 . 9 9 . U S . 132. 149. 166. 183 . 2 0 0 . 217  . 234  . 2S l . 268  . 29S.
12. 2 9 . ^6 . 63 . 9 0 . 9 7 . 114. 131. 14Q. 16S. ie 2 . i9 9  . 216  . 233 . 2S0. 2 6 7 . 29-*.
M .  2 8 . os. 6 2 . 79 . 9 6 . 113. 133. i * 7 .  164 . 101 . 198. 21S . 2 3 2 . 2 49  . 266  . 29 3 .
10 . 2 7 . 4 4 . 6 1 . 78. <35. 112. 129. 146. 163. 180. ?97. 2 1 4 . 2 3 1 . 2 4 0 . 26S . 2 9 2 . \ N
9 . 2 6 . A3 . 6 0 . 77 . 9 4 . m .  128. 14S. 162. 179. l? 6  . 2 1 3 . 230  . 247  . 264  . 2 9 1 .
9 . 25 . 4 2 . S 9 . 76 . 9 3 . 110 . 127 . 144. 161. 178. l9 S . 2 1 2 . 2 2 9 . 2 4 6 . 2 6 3 . 280 .
7 . 2 4 . 4 i .  5 8 . 75 . 9 2 -  109. 126. 143. 160. 177. 194. 2 1 1 . 2 2 9 - 24S . 26 2 . 279 .
6 . 2 3 . 4 0 . 5 7 . 74 . 9 1 . 108 . i2 S . 142. iS 9 . 176. 193. 2 1 0 . 2 2 7 . 2 4 4 . 2 6 1 . 279 .
S. 22 . 39  . 56  . 73 . 9 0 ; 107. 124 . 141. 1S8. 175. 192. 2 0 9 . 22 6 . 243  . 260  . 27 7 .
4 . 2 1 . 3 8 . SS. 77 . 9 9 . 106. 123- 140. 1S7. 174. 1 9 1 . 2 0 8 . 2 2 5 . 2 4 2 . 2S 9. 276 .
3 . 2 0 . 3 7 . 5 4 . 7 1 . 8 8 . 10S. 122. 139 . 1S6. 173 . 190. 2 0 7 . 2 2 4 . 2 4 1 . 2 5 8 . 27 5 .
2 . 19. 3 6 . 5 3 . 70 . 9 7 . 104. 121. 138 . iS S . i 72 . 189. 2 0 6 . 2 2 3 . 2 4 0 . 2 5 7 . 27 4 .
1. 18 . 3 5 . 5 2 . 6 9 . 9 6 . 103. 120. 137. 154. 171. 1 8 8 . 2 0 5 . 2 2 2 . 2 3 9 . 2 5 6 . 27 3 .






PROGRAM FOR IRE CALCULATION of the GEOMETRIC mean and GEOMETRIC OEVIaTION
DIMENSION IFMT(16>,LABEL(12),FLAG(i2),XLMT(12),DL(12)»DATA<999.12)
1.XDATAI999)- I HEAD(16),I OPT(12)C READ IN NUMBER OF DATA SETS, NUMBER OF ELUENTS READ<5, U 4)MM,MMM114 FORMAT(212)
C READ IN ELEMENTS DETERMINEDREA0<5,100)(LABEL <I),I=1,MMM )100 FORMAT(12A5)C READ IN LOG OPTIONREAD(5,117)(I OP T{I),Ui.MMM!
117 F0RMAT(12A3>C READ IN FLAG FOR END OF DaTA SfT 
READ(5,132)(FLAG(I),I si,MMM)
102 FORMAT (36X, F3.1.F4. 2, F6.0.4F5'.0)C READ IN DETECTION LIMIT FOR EACH ELEMENT READ(5,103)(OL(I).I=1,MMM)133 FORMAT(12F5•0 >
FACTR=ALOG(10.)DO 12 M=1,mM C READ IN HEADING FOR EACH oaTa SET 
READ(5,ll5)(I HEAD<I),1=1,14)115 FORMAT(16A5)
WRITE(6,116)(I HEAD(I),1=1,16)116 FORMATQH1,16A5)
WRITE(6 »120) <LABEL< I ),1=1,MHM)120 FORMATC1H ,3X,A2,4(4X,A4)>N = l
c read data checking for Last sample <caution-9999might have to beC CHANGED FOR data IN A DIFFERENT FORMAT,5 READ(5,200) SAMPL,(DaTA(N.K),K=1iMMM)230 FORMAT(5X.A5,26X,F3.1,F4,2,F6.0,3F5.0)IF(0ATA(N,1).EQ.99.) go TC 7
WRITE(6, 201) SAMPL,(DATA(N.K),K = 1,MMM)201 FORMAT(A7,F5,1»F6,2>2F9.1»F7,1)C COUNT DATAn=n *1GO TO 5c begin loop through each element 
7 DO 8 J=1,MMM 
c SET COUNTERS AND SUMS TO 2ERQ SUMX=0,
SUMX2=0.NP = 0 NT = 0 N = 1
c watch for flag; samples BELOW DETECTION limit
6 IF ( D A TA C N , J)',EQ.FLaG( J) ) GO TC 1 IF(DATA(N,J).LT.0,0) GO TC 3
99
T 1974
I F(IQPT(J) ,NE,3HLQg ) GO TC 12 C CONVERT TO LOGS
XDaTa (N)sALCG10(DATA(N,J))
GO TO 1413 XDaT A(N)=OaT A( N » J >C SUM OATA(LOGS) and update counters14 SUMX=SUMX+XDATA(N)
SUMX2 = SUMX2 + XDATA (N)GO TO 4
3 NP = NPn4 NT=NT+1 
2 N = N + iGO TO 6C CHECK TO 8E SURE SOME QF THE DETERMINATIONS ARE ABOVE THE DETECTION C LIMIT
1 IF<NT.NE#0> GO TO 10 
11 WRITE(6 * ill) LABEL(U)111 FORMAK1H0.33HNQ ANALYTICAL CETERMINAT ICNS FOR *A4,21HaBOVE DETECT 
II ON LIMIT)GO TO 8c determine the number of determinations above the detection limit
10 NNsNT-NP
IFCNN.EQ.0) GO to 11 c CONVERT NUMBER TO FLOATING POINT 
XN=FLOAT(NN)C WRITE SUMS
WR t TE(6 #112 > LABEL(J) ,SUMX112 FORMAT(1H0,13HSUM(LOG) X F O R  ,A4»3H = ,Fi2,3>
WRITE(6 »113) LABEL(J) ,SUMX2113 FORMAT(1H ,18HSUM(lOG) X**2 FOR »A4*3H 2 *Fl2.3)c qetermine geometric meanXMEAP=SUMX/XN C IF LOG OPTION NOT TAKEN GO TO BRANCH IF< I OPT €J)VNE.3HL0G) GO TC 1 =GMEAP=EXP(FACTR*XMEAP)
WRITE(6 #104 ) LABEL(J ) ,GMEAP
1 0 4 FORMAT(1h .19HGE0METRIC MEAN FOR *A4,3H = *F10,3)C DETERMINE GEOMETRIC DEVIATION
G D E V  = E X P < F a C T R * < S Q R T ( < i . / < C X M # 2  >-XN > > *( < ( X N * S U M X 2 ) - < S u M X * « 2 ) ) > ) ) )  
W R I T E  C 6 # 1 0 5 )  L A B E L (J ) , G D E V105 FORMAKIH ,24HGE0METRic DEVIATION FCR ,.A4.3H = »F10.3)C DETERMINE SIGMa PRIME (USGS PROF, PAPER 574-B, P. 7)
SPaSQRT(<SUMX2/XN>-(XMEAP**2>)SPP=EXP(FACTR»SP)
WRITE C 6 * 106 ) LA8EL(J),SP106 FORMAKIH ,16HSIGMa PRIME FCR ,A4,3W = #F10,3)C DETERMINE NUM8Er OF SAMPLES BELOW THE DETECTION LIMIT AND PROPORTION C-ABOVE THE DETECTION LIMIT




WRIT£(6.108 > LABEL(J),XH 108 FORMAKIH .46HFRACTIQN OF SAMFLES BEl Ŵ DETECTION LIMIT FOR ,A4,3H 
1 = ,F 1 0 ,3)c determine x-axis value fqr estimating lambda iusgs prof. paper 574-b. 
XLaM=(SP#»2 >/((XMEaP-ALOG10( CL(jl))« »2 J WRITE(61110) LABEL C J) ,XLAM 110 FORMAT(1h .42HVALUE OF X-AXIS FOR ESTIMATING LAMBDA FOR ,A4,3H = , 1F10.3)GO TO 8 c WRJTE ARITHMETIC MEAN
15 WRITE(6.118> LABEL!J).XMEAP118 FORMAKIH , 20HARIThM£TIC MEAN FOR ,A4,3H = ,Fl0,3)C COMPUTE STANDARD DEVIATION
STDEV=SQRT(d./((Xn**2)-XN>>•< ((XN«SUMX2)*(SUMX»«2)))>WRITE(6,119) LABEL(J ) ,stdev119 FORMAKIH ,23HSTAN0AR0 DEVIATION FOR ,A4,3H = ,Fl0.3)
SPsSQRT((SUMX2/XN)-!XMEAP»«2 ) )WRITE(6i106) LA8EL(J),SP 
WRITE(6 #107 I NP,NT,LA8EL(U)WR I TE(6 >108 ) LABEL(J),XH C COMPUTE X-AXJS VALUE FOR ESTIMATING LAMBDA 





T W O  S A M P L E  T - T E S T  C A L C U L A T I O N  P R O G R A M  
( C A L C U L A T E S  T , V A L U E S  F C R  S A M P L E  P A R A M E T E R S  
IN P A I R E D  c a t a  s e t s )
DIMENSION LABEL (12) . XFMT 116 ) , I ME AC U 6> ,siHEAD<l6> , OaTAI ( 999,12 ) , 
10ATA2<999.12> . IOPTU2) , XGATK-99S) ,XQAT2<999)c read in number of oata batches, mmber cf elements c abatch is defined as 2 sets of cata for which the t-test forc DIFFERENCE IN MEANS IS BEING RUN READ(5,100) MM.MMM
100 FORMAT(212)c Read in elements determined
REaD(5,101)(LABEL(I>,1=1,12)101 FORMAT C12A4 )c read in log or normal option for each elementREAD(5,108)(I OPT <I),I=1,12)
108 FORMAT(12A3)c read in flag for end of data setREAD(5,1021) FLAG 
1321 FORMAT(36X,F3.1.F4.2,F6.0»2F5.0)c begin loop through each batch of cataDO 1 M = 1,MM C READ IN HEADING FOR EACH data SET READ(5.103)(I HEAD( 11,1=1,16)READ(5,103)(JHEAQ( I),1 = 1,16 >103 FORMAT(16A5)c WRITE FIRST HEADING
WRITE(6,105){I HEAD C X),1=1.16)105 F0RMAT(1H1,UA5>WRJTE(6,106>(LABEL( I), 1=1,12)106 FQRMATdH ,8X,A2.4(4X,A4) )Nl = lC READ INOaTA FOR SET 1, CHECKING FCR LAST SAMPLE 3 READ < 5,3l) SAMPLl.(DaTA1(N1,K),K = 1,MMM)
31 FORMAT(5X,A5|26X,F3.1,F4,2,F6.0,2F5,0)IF(OATAI(Nl.1).EQ.FLAG) GO TC 2WRITE(6,104) SAMPLl.(QATAl(M,K)iK^l.MMH)
104 FORMAT(A7.F5,1,F6.2-2F9.1.F7.1)C COUNT DATA
N 1 = N 1 * 1 GO TO 3 
2 Nl=Nl-l C WRITE SECOND HEADING
WRITE(6,107)(JHEAD(I), 1=1,16)107 FORMAT(1H0.16A5)
WRITE(6,106)(LABEL(I),1=1,12)N2 = l
C READ IN DATA FOR SET 2, CHECKING FOR LAST SAMPLE 5 READ(5.3l) SAMPL2.(DaTA2(N2,K),K=1,MMH)
IF(DaTa2(N2.1>iEQ.FLAG) GC TC 4
102
T 1974
WRI'TE<6»104> S A M P L 2 *  <0ATa2(Nz,K),K=1,MMM) 
c COUNT DATA N2=N2+1 
GO TO 5 
4 N2=N2-1 C BEGIN LOOP THROUGH EACH ELEMENT 
00 6 J*1,MhM 
C SET COUNTERS To HERO 
J l  = lC MOVE element being PROCESSED FROM main ARRAYS tq working arrays,C ELIMINATING BLANKS AND LESS THaN VALUES 
00 7 N=l,NlIP(0ATA1(N,J).LE.0,0) GO TO 7 XOaTKJ1)=0ATA1<N.J)
Jl=Jl+17 CONTINUE 
J1=J1-1 
J 2 = l
0 0  8 N = 1 , N 2
I P ( D A T A 2 ( N , U )  .I.E.0.0) G O  TO 8 
X D A T 2 ( J 2 ! s O A T A 2 ( N , J )
J2=J2*1
8 C O N T I N U E  J2=J2-1C CHECK TO SEE WHICH WORKING ARRAY IS SMALLEST XCHG=0.3IF(Jl.LE.J2) GO TO S C IP 0AT2 IS SMALLEST, INTERCHANGE OATa FOR COMPUTATIONAL CONVENIENCE 
C LATERDO 10 N=1,J1 TEMP=XDAT2(N)
X D a T 2 ( N ) s X 0 A T 1 ( N )
X O A T K N I s T e M P  
13 C O N T I N U E  
TEmP=J2J 2 = J 1 Jl= TEMP
XCHG=XCHG*l.ac CHECK TO 8E SURE SMALLEST ARRAY MAS AT LEAST 2 VALUES OR COMPUTATION 
C WILL BLOW UPIP(Jl.GT.i) GO TO 9 
WR I TE < 6,110) LABEL(J)
1 1 0  P O R M A T ( l H 0 , 2 2 H I N S U F F I c I E N T  Q A T A  F C R  , A 4 , 1 3 H  TO C O M P U T E  T)GO TO 6C CHECK LOG OPTION ANO CONVERT TO LOGS IF NECESSARY
9 IFCIQPTCJ),NE.3HL0G> GO TC 11 00 12 Nsi.jl
12 XOATKN)sAlOG10<XDaT1(N) )00 13 N=1,J2
13 XOaT2CN)sALOG10(XDaT2(N))C SET SUMS TQ HERO
103
T 1974
11 S U M U = 3 .3 
S U M U 2 = 0 . 0  
S U M X 1 = 0 . 0  
S U M X 2 = 0 .3 
X J l a F L O A T f J l )
X J 2 = F L 0 A T < J 2 )
R 0 0 T = S Q R T ( X J 1 / X J 2 >
C C O M P U T E  S U M S  OF T H E  D A T A  A N D  S U M  U 
D O  1 4  N = l i J l
S U M U  = S U M U  + X D A T 1 ( N ) - ( X D A T 2 < N ) - « R 0 C T )
S U M U 2 - S U M U 2 +  < ( X O A T i < N ) .  ( XC A T2 (,N ) » R O C  T ) ) » * 2  )
S U M X l  = S U M X l * X O A T K N )
14 C O N T I N U E
D O  15 N = 1 . J 2  
S U H X 2 - S U m X 2 * X D A T 2 * N 1
15 C O N T I N U E  
C C O M P U T E  Q
Q = ( X J 1 » S U M U 2 ) - ( S U M U » « 2 )
C C O M P U T E  a n d  P R I N T  M E A N  V a l u e s  
X M E A 1 = S U M X 1 / X J 1  
X M E A 2 = S U M X 2 / X J 2  
X V a 1 1 = X M E A 1  
X V A 1 2 = X M E A 2
IF ( X C H G . E Q . 0 , 0 )  G O  TO 1 4 9
X V A L = X M E A 1
X V A l l = X M E A 2
X V A L 2 = X V A L
1 4 9  X A V E l = X V A l l  
X A V E 2 = X V A L 2I F( I  O P T  C J ) . N E . 3 H U 0 G )  G O  TC 1 5 0  
X A V E l = 1 0 , » « ( X A V E l )
X A V E 2 = 1 0 , * » ( X A V E 2 )
1 5 0  W R  J T E (6 > 1 5 1 )  L A B L L ( J ) , X A V E 1
1 5 1  F O R M A T (1 H 0 ,1 5 H  M E A N  V A L U E  OF , A 4 . 1 3 H  F O R  S E T  l a , F 1 0 . 4 )
W R I T E ( 6 . 1 5 2  ) L A S E L ( J )  , X A V E 2
1 5 2  F O R M A T ( 1 H 0 , 1 5 H  M E A N  V A L U E  OF , A 4 . 1 3 R  F Q R  S E T  2 s , F 1 0 . 4 )
T = ( X M E A 1 - X m E A 2 ) / ( S q R T ( Q / (  ( X j l * « 2 ) « ( . X j l - D  ) ) )
T = A B S ( T )
N D E G F a J l » l
W R I T E  < 6 < 1 0 9  I L A B E L (J ) , N O E G F  , T 
1 0 9  F O R M A T ( 1 H 0 , 1 3 H  T V A L U £  F O R  ,A4,,6H W I T H  , I 3 . 2 2 H  D E G R E E S  O F  F R E E D O M  
I s , F 1 3 . 4 )
6 C O N T I N U E  




A S P E C T  C A L C L L A T I C N  P R O G R A M  
( C A L C U L A T E S  A S P E C T  V A L L E S  F R O M  T H E  L A T I T U D E  
A N D  L O N G I T U O E  V A L U E S )
DIMENSION SEA(20)> SDCX(20),SCCY(20)* SDcH(£ 3 ) .OCX(20 ) ,DCY(20).DCZ ! 2 
1B),COSPH(20>iID A T A117)
160 READ(5.10) SLAT 
10 FORMAT(F5.2 >IF(SLAT.GT.90.0) GO TO 150 SRA=188.C COMPUTE SOLAR INCIDENCE ANGLE ON JUNE 21 (MINIMUM),C T a  ( 1 ) = }
CALL 0IRC0(SEA(1>.SRA,SDCX(1),SCCY(1)> SDC2(1))
C SOLAR INCIOENCE ANGLE CHANGES BY 47 OEGREES IN SIX MONTHS ANGII = 47,00/19.00 
C COMPUTE OTHER SEA OQ 100 I a2120 
SEA(I) = SEA( 1*1>-ANGII 100 CALL DIRcO(SEA(I),SRA,SDC*(I),SCCY<I),SCC2<I>!c read sample number(slope angle, slope direction (degrees clockwisec from NORTH),110 READ(5,30)( I DATA!I), 1=1,6),SM,DIR,(I DATA(I),1=7,14)
30 FORMAT(5a5,A1,F2,0,F3.0,7A5,A3)IF( I DATA(1) .EQ.5H99999) GC TC 160 IF(S M.E 3,0,31 SM = 0,1 
SMI = -SHsoc = •*dirSUM = 0.0 
DO 120 I a 1,20
CALL DIRCQ (SMI ,SDC>DCX(I).DCY(I),DC2(I))
C O S P H ( I > a S D C X < I > » 0 C X ( I ) * S O C Y ( I ) *  D C y C I ) * S D C 2 < I > » O C H ( I )IF(COSPH( I ) ) 130,140,140 130 COSPH( I ) = 3,0 140 SUM = SUM * COSPH(I)
120 CONTINUEC NORMAL 12E TO MAXIMUM INTENSITY ECUAL TO j.00 (20*5).SUNIN a SUM»5.0
WR I TE (6,40 )< JDATA( I> . 1=1,6) ,.SUN IN, < lOATA ( I), 1=7,14)40 FORMAT(1H ,5A5,A1.2X.F5,0,2X,7A5,A 3)WRITE(27,50)(I DATA(I),1=1,6),SUMN,(IDATA<I),I»7,14>
50 FORMAT(5A5,A1,F5,0,7a5.A3)GO TO 110 
150 ENDSUBROUTINE DIRC0(Ea.Ra,DCX,0CY,DC2)CCC DIRCOS - COMPUTE DIRECTION COSINES,C PAUL G. TOWNSEND, 11/06/75,
















































» 0 I R C 0 S »  IS O E S I G N E O  TO C O M P U T E  T H E  Q l R E C H O N  C O S I N E S  OF A 
U N I T  S P A C E  V E C T O R  O R  jTS C R T h C G C N A L .  T H E  I N P U T  A R G U M E N T S  
C O N S I S T  of T W O  <2> A N G U L A R  M E A S U R E M E N T S -  
<1) E L E V A T I O N  a n g l e  - t h i s  is T H E  S M A L L E S T  P O S I T I V E  a n g l e  
W H I C H  T H E  S L O P E ,  L I N E ,  E T C ,  M A K E S  W I T H  T H E  O B S E R V E R S  
H O R I Z O N *  I.E. A h Q R  i Z O N T A L  L I N E  H a S  AN E L E V A T I O N  a N G L E  
OF Z E R O  D E G R E E S ;  T H E  M A X I M U M  A N G L E  IS N I N E T Y  D E G R E E S .
( T H E  E L E V A T I O N  A N G L E  IS T H E  C O M P L E M E N T  OF T H E  I N C I D E N T  A N G L E )  
< 2) R A D I A L  A N G L E  - T H I S  IS T HE A N G L E  OF T H E  D G W N S L O P E  D I R E C T I O N ,  
E T C . ,  M E A S U R E o  I n A C O U N T E R - C L O C K W I S E  M A N N E R  » W I T H I N »  T H E  
O B S E R V E R S  H O R I Z O N  ( N O R T H  IS 0 C R  3 6 0  D E G R E E S ) .
N O T E -  t h e  D I R E C T I O N  C O S I N E S  M A Y  BE U S E D  TC C O M P U T E  T H E  C O S I N E  
OF T H E  A N G L E ,  P H 512, B E T W E E N  A N Y  T W C  U N I T  S P A C E  V E C T O R S  A S *
C O S (P H  112) = D C X 1 * D C X 2  * C C Y 1 « Q C Y 2  * 0 C H l » 0 C 2 2
C C  D I R C O S  - A R G U M E N T S .
call oircos < e a , r a , d c x , d c y ,ccz)
EaU - E L E V A T I O N  angle IN D E G R E E S ,  TO D E T E R M I N E  The direction 
C O S I N E S  OF T H E  U N I T  space V E C T O R ,  0, 0 . L E .Ea .L E .90.0.
TO D E T E R M I N E  The D I R E C T I O N  ccsines OF T H E  orthogonal 
OF T H E  U N I T  S P A C E  V E C T O R ,  - 9 2 . 0.L E .E A .L E .0.0 .
e .g; to compute the slope orthogonal*
E A  = - A S S  ( S L O P E  A N G L E )ra - Radial angle in degrees <ncrth=3 or 360 degrees).
dcxJ- direction cosine in the x-axis <north< + j , southc-)>,
dcy - direction cosine in the y-axis (west(*>, east<-)>.
D C ?  - D I R E C T I O N  c o s i n e  IN t h e  2 - A X I S  (U P (♦>, D O W N ( - ) ) .
D I R C O S  - A L G O R I T H M .
IF IT IS A S S U M E D  T H A T  T H E  S P A C E  V E C T O R  U N C E R  C O N S I D E R A T I O N  
IS OF U N I T  L E N G T H  T H E N *
D C X  3 C O S ( E A ) » C O S ( R a ) o r  C C S ( 9 0 . E a ) * C O S ( R A )
D c y  = C O S ( E A ) » S I N ( R A )  OR C C S ( 9 2 * E a > « S I N ( R A )
D C Z  = S I N (E A ) OR S I N < 9 0 + E A )
R E A L  E A , R a , D C X , D C Y , 0 c 2  
r e a l  D E G R a D . E A A . R a A . x Y  












C H E C K  F O R  » E A *  O U T  OF B O U N D S
IF (A B S ( £ A ) . S T . 9 0 . 0 )  P R I N T  
1 3 0  F O R H A T  (4 0 H  * » * *  W A R N I N G  - A B S C E A )  , G T . 90 D E G R E E S . )
C H E C K  TO S E E  IF D I R E C T I O N  C C S I N E S  OF T h E C R T H Q G O N A L  A R E  TO 
BE C O M P U T E D  (EA .IT, 3) .
E A A = E A
IF ( E A . L T . 0 )  E A A = E a A + 9 0 , 0
C O N V E R T  # E A *  A N D  * R A *  TO R A D I A N S  ( D E G R a D = P I / 1 3 0 ) .
E A A s E A A » D E G R A D
r a a = r a » o e g r a o
C O M P U T E  T H E  D I R E C T I O N  C O S I N E S .
X Y S C G S ( E A A )  
D C X = X Y * C O S ( R A A )  
D C Y S X Y « $ I N {R A A ) 
D C B s S I N ( E A A )




c anova frcgramcc PROGRAM TO PERFORM ANALYSIS OF VARIANCE ON NESTED SAMPLING MODELSC TO EXECUTE PROGRAM TyPE IN '• " EX NEST, 11, LBY : I MSL/SEARCH " AFTER
C FILE HaS BEEN OBTAINED IN VCUR AREA,DIMENSION NLI999),Y(999),S(999) , NDF(999),EMS(999),IWK(9 1 99)01 MENS I ON NS(999),YY(999).YS(999)DIMENSION AREA(999)> SIGI999),PCSIG<999)
DIMENSION WMSQ(999),FVAL(999)DOUBLE PRECISION A,B,c 
W R I T E (4 > 5)5 FORMATUX, 'ENTER INPUT FILE NAME FOR NLS ! DAT ’ )
READ (4,6) A
6 FORMAT(1A10)
WRITE(4■7)7 FORMATUX, 'ENTER INPUT FILE NAME FOR DATA V ALUES DAT ' !
READ(4,6) 8
WRITE(4,8)8 FORMATUX,'ENTER OUTPUT FILE NAME i DAT ’ )REaO(4,6) Copen(unit=8*file:=c)
O P E N ( U N I T = 1 0 , F I L E  = A)
QPEN(UNlT=l2,FILE=B)IFlAG=0 NOT = 1 NYCT=0
10 IF(!FLAG,EQ•0) GO TO 50NCTalC READ IN INPUT VECTOR (NL)CONTa INING the NUMBER OF LEVELS OF
c each factor at alu the nested levels cf each factor see doc-c umentation FOR example, use a flag OF 99 AT THE end of eachc nl set, a flag of 90 at the enc of the last nl set. jf no
c merging of the nl subsets is desired a flag of 90 is sufficient,c nl's are entered 20 per line separated by " , " begin a newc LINE AFTER A 90 OR 99 FLAG HAS BEEN ENTERED,20 REAOU0.30) <NL< I ) , 1=1,23)
30 FORMAT(20I)DO 40 1=1,20IF (NL(I!,£Q,90) GO TO 460 NS(NCT) =NL( I 1 NCT=NCT+1 43 CONTINUEGO TO 20
C TYPE IN THE VALUE OF Nf ; NUMBER OF FACTORS IN THE MCdEL 




N C T s l
C R E A D  IN T H E  F I R S T  S E T  O r  N L ' S  
80 R E A D ( 1 0 . 9 0 ) ( N L < I ) > 1 = 1 , 2 0 )
90 F O R M A T ( 2 0 I )
D O  120 1= 1,20 
IF < N U  < I ) . N E . 9 0 )  G O  TO 1 0 3  
I F l A G = l  
G O  TO 1 2 5  
1 0 0  I F (N L  < I > , N E  • 9 9  ) G O  To m 3  
G O  TO 1 2 5  
1 1 0  N S (NC T ) = N L ( I >
N C T = N C T * l  
1 2 0  C O N T I N U E  G O  TO 80
C R E A O  IN T H E  D A T A ( Y ) ,  ( O N E  P I E C E  P E R  L I N E )
C U S E  A F L A G  O F  9 9  A T  T H E  E N D  OF T H E  S ET
C C O N V E R S I O N  OF D A T A  t q  L O G ( l Z )  V A L L E S  IF D E S I R E D
1 2 5  H R  I T E ( 4 , 1 2 6  )1 2 6  F O R M A T U X . ' IF L O G  C O N V E R S I O N  CF D A T A  IS D E S I R E D  T Y P E  2, IF N O T ,  
1 T Y P E  1 ' / )
R E a O ( 4 , 7 0 )  I L O G  
1 3 0  U = 1
1 4 0  R E A D ( 1 2 • 1 5 0 )  Y Y (J )
1 5 0  F O R M A T ( F 1 0 , 3 )
I F ( Y Y C J ) ,E Q  . 9 9 , )  G O  T O  1 8 0  
I F < I I O C . E Q , 1) GO To 170 
y < j ) = a l o g i 0 ( y y ( j )  )
1 7 0  N Y C T = N Y C T *1
Y S (N Y C T != Y ( J )
J = U *1 G O  T O  1 4 0
0 W R I T E  O U T  D A T A  V A L U E S  T O  T T Y  A N D  F I L E  
1 8 0  W R I T E  ( 8 . 1 8 5 )
1 8 5  F O R H A T ( 1 X , / / , 1 0 X , ' Q A T a A N D  NL V A L U E S ' , / / )
W R I T E (8 , 4 8 0 ) ( Y < J ) ,J = 1 , N Y C T )
W R J T E ( 8 > 2 0 0 ) ( N S ( I > ,  I = i ,N C T  )
W R I T E ( 4 , 1 9 0 ) ( N S ( I ).1 = 1,N C T  )
1 9 0  F O R M A T (/ 2 0 12/)
2 0 0  F O R M A T (/ 4 0 1 2/ )
C C A L L  A N E S T U  S U B R O U T I N E  T O  A N A L Y S E  N E S T E Q  D A T A  
C A L L  A N E S T U ( N F , N S , Y , G M , S . N 0 F , E M S , I W K , IER)
C C A L C U L A T E  M E A N  S Q U A R E  V A L U E S  
D O 2 1 0  1= 1 ,NF
W M S Q ( I )= S ( I )  / F L O A T ( N D F  < I ) )
2 1 0  C O N T I N U E
C C A L C U L A T E  F S T A T .  V A L U E S  
DO  2 2 0  I = 1,N F -1 
F V A L ( I )  s W M S Q ( I )  / W M S Q < 1 * 1 )
2 2 0  C O N T I N U E
W R l T E <  4 , 2 3 0 )
W R I T E ( 8 • 2 3 0 )
109'
T 1974
2 3 0  . F O R M A T U X , / / ' E X P E C T E D  M E A N  S G L A R E  C C e ? I C I  E N T S '//)
2 4 0  F O R M a T ( F i 0',5, 110)I S U  
I F = NF
C w r i t e  O U T  E X P E C T E D  M e a n  S Q U A R E  C O E F F I C I E N T S  
D O  2 5 0  N s l . N F
W R I T E ( 4 , 2 6 0 ) ( E M S <  I ) . I s I S , I F )
W R I T E < 8 , 2 6 0 ) <  E M S  < I ) , t = I S , I F !IS*IF*1
I F = I S + (N F ~ N ) »1  
2 5 0  C O N T I N U E  
2 6 0  F O R M A T ( 1 2 F i 0 , 4 )
W R I T E  C 4 , 2 7 0  3
C C O N F I R M  V A L I D I T Y  OF D A T a ,  IF 8AC P R G M .  S T A R T S  O V E R ,
2 7 0  F O R M A T U X . ' I F  D A T A  IS G O O D , E N T E R ! ,  IF B A D . E N T E R  0')
R E A D  ( 4 , 2 8 0 )  I P R I N T  
2 8 0  F O R M A T ( 1 1 1IF( IPRINT. EQ',1) G O  T Q 2 9 0  
G O  TO 10  
2 9 0  W R I T E ( 4 , 3 0 0 )
C T Y P E  IN A N D  W R I T E  O U T  A R E A  T I T L E3 0 0  FORMATUX,' E N T E R  A R E A  T I T L E , L P  TO 24 S P A C E S ’/)
R E A D  (4, 3 1 0 )  ( A R E A U )  , L * 1. 4)
3 1 0  F 0 R M A T ( 4 a 5)
W R I T E  ( 8 , 3 2 0 ) ( A R E A ( L ) ,L = 1 >4)
3 2 0  F O R M A T U H 0 ,  ( 4 A 5 ) / )
3 3 0  F O R M A T U X . / / , 3 X , ' t o t a l  S U M  OF S Q U A R E S ' , 5 X , ’D E G  . O F  F R E E D O M ' / )c c a u c u l a t e  e s t i m a t e d  c o m p o n e n t s  c f  v a r i a n c e3 4 3  S I G ( N F ) = S ( N F ) / N D F ( n F)
SIG (N F -. 1 )  = ( S ( N F - 1 ) / N Q F ( N F - 1 >  - S I G f N F )  ) / E M S ( N F 2-l)
IF ( ( N F - 2 ) , E Q , 0 )  G o  TO 3 6 0
S l G ( N F - 2 )  = ( S ( N F - 2 ) / N D F ( N F - 2 > - S I G ! N F ) - , E M S ( N F 2 - 4 ) « S l G ( N F - l  
1 3 ) / E M S ( N F 2 * 3 )
IF< ( N F - 3 )  ,EQ'.'0)GO T O  3 6 0
S I G ( N F - 3 ) = ( S ( N F - 3 > /  N D F (N F - 3 3 ~ 5 I G (N F ) - £ M S !N F 2 - 8 )* S I G ( N F  
1 - 1 > - E M S ( n F 2 - 7 ) * S I G ( n F - 2 3  )/ E M S  S N F 2 - 6 )
IF < (N F -4 ) , E 0 , 0 ) G O  Tq 36g
S I G ( N F - 4 )  = ( S ( N F - 4 ) / N Q F ( N F - 4 ) - S I G ! N F ) - E M S ( N F 2 - l 3 ) < » S l G ( N F -  
1 l ! - E M S ( N F 2 i l 2 ) * S l G ( N F - 2 ) - E M S (N F 2 - U  3 #S IG (N F - 3  ) ) / E M S ( N F 2 -  
1 10 )I F ( ( N F - 5 )  , E O | 0 )  G O  Tq 350
S I G ( N F - 5 )  = ( S ( N F - 5 ) / N 0 F ( N F - 5 ) . - S I G ! N F ) - E M S ( N F 2 - i 9 ) * S l G < N F -  
1 - 1 ) - E M S < N F 2 - 1 8 ) * S I G ( N F - 2 > - E M S ( N F 2 - i 7 ) * S I G ( N F - 31 ) - E M S ( N F 2 - l 6 ) » S l G ( N F - 4 ) )/ E M S ( N F 2 ’ i5)
3 5 0  F O R M A T U X , F 1 5 . 6 . 2 X , I i a , F l 0 . 6 . 5 X . F 1 0 . 6  //)
C W R I T E  O U T  C O L U M N  H E A D I N G S  F C R  A N O V A  T A B L E
3 6 0  W R I T E (813 7 0 )
W R I T E ( 4 , 3 7 0  3
3 7 0  F O R M A T U X , ' L E V E L ' - 1 0 X , ' S U M  OF S Q U A R E S ' , 10X , ' D E G  , O F  F R . ' .
1 7 X , ' M E A N  S Q U A R E ' , 1 0 X , - F  V A L U E ' ,8X , • E S T . C C M P ,  O F  V a R . ' ,
110
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1 7 X , ’P C I . O F  t o t , v a r , < / / / )
C C A L C U L A T E  t o t a l  E S T I M A T E D  C C M P .  OF V a B I A N C E C T O T S I G )  o m m i t i n g
C V A L U E S  l e s s  t h a n  O R  e q u a l  TC z e r o
0 0 3 8 0  1 = 1 , n f  
- I F < ( S I G ( I ) ) .LE, 0.) G O  TO 362 
T O T S I G =  T O T S I G * S I G (  I J 
3 8 0  C O N T I N U Ec c a l c u l a t e  p e r c e n t  of t q t a l  v a r i a n c e  <p c s i g j  
0 0 3 9 0  1 = 1 , nf
P C S  IG < I ) s ( S I G ( I )  / T O T S I G  ) « ( 1 0 0 )
I F ( ( S I G ( I ) ) ,L E . 0 .) P C S  I G ( I ) =0 .
3 9 0  C O N T I N U E  
4 0 0  F O R M A T ( F i 0 , 5 )
C W R I T E  O U T  a N O V a T A B L E  
0 0 4 2 0  1 = 1 , NF
W R I T E ( 8 , 4 1 0 ) I , SC I ) , N o f < I ) , W M S C < I ) , F V a L ( I ) , S I G  < I ) , P c S I G  
1 < I )
W R I T E ( 4 , 4 1 0 ) I.St I ) , N Q F ( I ) , W M S C C I ) , F V a L ( I ) , S I G  < I ) , P c S I G  
K  I )4 1 0  F O R M A T  (IX, 3 X | I 3 > 1 1 X > F 1 0 . 6 i 13)i , I 3 » 1 3 X , F i 0 , 6 , g X , F 1 0 , 4 « 1 2 X  
1 , F 1 0 , 5 , 1 0 X , F 1 0 , 4 , / / / )
4 2 0  C O N T I N U E
W R I T E (4 , 3 3 0 )
W R I T E ( 8 , 3 3 0  >
W R I T E ( 4 , 4 4 0 ) S ( N F 1 ) , N Q F ( N F 1 )
C W R I T E  T O T A L  S U M  OF S Q U A R E S  A N O  D E G R E E S  OF F R E E D O M  
W R I T E ( 6 , 4 4 0 ) S C N F l > , N D F ( N F 1 )
C W R I T E  G R A N D  M E A N  A N D  E R R O R  P A R A M E T E R  
WR I T E ( 4 1 4 3 0  >
W R I T E I 8 . 4 3 0 )
4 3 0  F O R M A T U X , / / i 2 X . ' G R A N D  M E A N ’ , 1 0 X E R R O R  P A R A M E T E R ’/)
W R I T E ( 8 , 4 4 0 )  G M . I E R  
W R J T E ( 4 , 4 4 0 ) C M , I E R  
4 4 0  F 0 R M A T (F 10, 3 , 13 X , 110)
C E N T E R  3 IF M O R E  D A T A ,  1 TO M E R G E  C A T A  S E T S ,  2 To S T O P  
W R  I T E  f 4 , 4 5 0 )
4 5 0  F O R M a T { I X , ' IF M O R E  D A T A , E N T E R  0 . I F  M E R G E  E N T E R  1, IF S T O
IP , E N T E R  2' )
R E A D ( 4 , 2 8 0 )  I F L A G  
I F ( I F L A G ,E Q .2) C A L L  E X I T  
G O  TO 10 
C A N A L Y S E  M E R G E D  D A T A  S E T SC N O T E  a n e w  S E T  o f  N L ' S  m u s t  s e  e n t e r e c  c o n s t r u c t e d  f r o m
c T H E  N E W L Y  C O M B I N E D  O r M £ R G E C  V A L U E S  
4 6 0  W R  I T E ( 4 , 6 0 )
R e a d  c 4 , 7 0 )  n f
4 7 0  F O R M A T ; (101 ) )
W R I T E < 3 . 4 7 0 )  ( N S ( I ) , U 1 . N C T )
W R I T E ( 8 , 4 8 0 )  < Y S < I ) . I = 1 , N Y C T )
4 8 0  F O R M A T (8 F 1 0 •4)
N F l = N F + l
m
T 1974
N F 2 - N F » ( N F * l ) / 2
C A L L  A N E S T U < N F , N S » Y S , g m . S . N O F , E M S ,  JWK. I'ER) 
C E N T E R  E L E M E N T  N A M E  
WRITE( 4 , 49 b )
4 9 0  F O R M A T U X , ' E N T E R  E L E M E N T ’/)
R E A D  < 4 > 5 0 0 )  E L E M  
5 0 0  F O R M A T ( Aft)
W R I T E (3 > 5 1 0 ) E L E M  
5 1 0  F O R M A T U X , A 6 )
W R I T E ( 4 , 2 4 0 ) < S < I ) , N D F ( I ) , l U . N F l )
W R I T E ( 4 , 2 6 0 ) ( E M S ( I ) , U 1 . N F 2 )
W R I T E ( 8 , 2 4 0 ) ( S ( I ) , N D F ( I ) , I = 1 , N F 1 >
W R I T E ( 8 . 2 6 0 ) <  E M S  < I ) , I = 1 , NF 2)
W R I T E < 8 . 4 4 0 )  G M , I E R
I F L A G = 2
G O  TO 3 4 0




C A RANDOM NUMB ER  G E N E R A T I N G  PE.OGRAM
Uy
D I M E N S I O N  I A R R A Y ( ? ? ? ) „ J A R R A Y < ? 9 9 )
C EN T ER  THE NUMBER OF S A M P L E S  TO BE R A N D O M I Z E D  
C (IN  T H I S  C A S E  THE NUMBER I S  9 3 1 )
N - 9 3 1
C A RANDOM NUMB ER  I S  P I C K E D  TO BE USED AS A S E E D  NUMBER 
C ( W H I C H  S H O U L D  BE C H AN G ED  EA C H  T I M E  A NEW GROUP OF 
C NUMBERS ARE R A N D O M I Z E D )
K ~ 6 3 0
C A L L  S E T R A N ( K )
C THE VALUE N IS  CONVERTED TO I N T E R G E R  FORM AND 
C  I S  USED BELOW S I N C E  T H A T  I S  TH E  NUMBER OF 
C S A M P L E S  N E E D I N G  TO BE R A N D O M I Z E D  
A = F L O A T ( N )
5  I N U M =  ( 9 3 1  ♦ K R A N  ( X ) ) + 1  ♦
C A RANDOM NUMB ER  HAS B E E N  G E N E R A T E D  AND NOW 
C I S  C H E C K E D  TO S E E  I F  I T  I S  A R E P E A T  
I F  ( I A R R A Y ( I N U M ) ♦ EQ » 1 )  GO TO 5  
J A R R A Y ( I ) = I N U M  
I A R R A Y ( J N U M ) - 1  
C THE V A L U E  N MUST BE  U S E D  A G A I N  BELOW 
C I N  ORDER TO S T O P  T H E  PROGRAM A F T E R  I T  
C HAS R A N D O M I Z E D  A L L  S A M P L E S  
I F  ( I ♦ E Q ♦ N > GO TO 1 0  
1 =  1 + 1 
GO TO 5 
- 1 0  W R I T E ( 4  y 1 0 0 )  J A R R A Y







Correlation coefficients for the parameters of different data sets. Coding 
is: 1= degree of soil development, 2 = A g - h o r i z o n  thickness, 3 = aspect,




Number 1 2 3 4 5 6 7 8 9
1 1.-000 -.291** .095 .316** .004 -.487** -.060 -.236** -.477**
2 1 * 0 0 0 .030 -.242** .147* .287** .117* .089 .362**
3 1 . 0 0 0 -.033 .049 -.081 -.172** -.009 -.026
4 1.000 -.170** -.342** COCMO1 -.054 -.531**
5 1 .0 0 0 .032 -.003 .147* .168**
6 1 . 0 0 0 .147* .221** .463**
7 1 . 0 0 0 .152* .178**
8 1 . 0 0 0 .446**
9 1 . 0 0 0
LONG VALLEY DATA
Variable
Number 1 2 3 4 5 6 7 8 9
1 1 . 0 0 0  .006 -.055 -.039 .028 - . 0 0 2 .042 .015 .031
2 1 . 0 0 0 .033 -.115 - . 0 0 1 .151* .069 .074 .050
3 1 . 0 0 0 .056 -.036 .027 .027 .024 -.017
4 1 . 0 0 0 .046 -.027 - . 0 1 1 - . 121* -.353**
5 1 . 0 0 0 -.249** .121* .099 .142*
6 1 . 0 0 0 .098 .222** .087
7 1 . 0 0 0 . 1 1 0 .155**
8 1 . 0 0 0 .493**
























3 4 5 6 7 8 9
-.024 -.156* .119 -.170* -.257** -.130 -.105
.018 .210**.028 .331** .297** .2 0 2 ** .083
1 . 0 0 0 .200**.018 .073 .253** .193** .007
1.000 -.055 .228** .078 .318** .157*
1 . 0 0 0 .055 - . 0 0 1 .119 -.097
1 . 0 0 0 .152* .250** .031
1 . 0 0 0 . 309** -.157*
1.000 .342**
1 . 0 0 0
GULLY DATA
1 2 3 4 5 6 7 8 9  
1.000 -.319** .026 .164 .071 -.217 -.140 -.090 -.304**
1.000 -.293* -.137 -.186 .279* .208 .159 .091
1.000 -.005 .258* -.363** -.171 -.264* -.104
1.000 -.396** .240* -.496** -.412** -.117
1.000 -.331** .146 .174 .165
1.000 .168 .192 .073
1.000 .448** .134
1.000 .407**





Number 1 2 3 4 5  6 7 8 9
■, 1.000 -.438** .126** .334** .252** -.578** -.267** -.079*' -.134**
2 1.000 -.089**-.274**-.113** .400** .228** .070* .171**
3 1.000 .092** .063* -.152** -.023 .010 .007
4 1.000 .308** -.467** -.232** .031 -.156**
5 1.000 -.378** -.156** .088** .082**
6 1.000 .335** .155** .114**
7 1.000 .182** .081*
8 1.000 .425**
9 1.000
**signific ant at 0 .0 1 level 
♦ s i gnifica nt at 0.05 level
117
